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1 . cDNA^ >tf h DT#^;W*RNA©£j«£HJi&£"&3 ^Wt§5' 

2 . cDNA^ >k: b □ T£<;i'XRNA<Z)^/&£P>g&i£i* J 5 ^t^TfS 5 ' 

*Jg-&SI«, t7>V 5 7^ 7 7^7 > N®7-f J^fe?»>$n§ct^:i 
lE^tlfcSg 2 (75^7 -f Jl/Xg^iiR^7^77 tf-f ;i/XRNA# U> 5 — tfgSflSB 

?iJ^^57JV7 7 , !7'f^^^^-i^ 

4. cDNA^^CD^-T^RNA^^^TO^-fr^-^^^^S' 7°D^E-^ 

— h^n\zm< 7JV77^-f^©^«^^^^0^^^ 5 ' 15^ 7 

;V77-7^^#i^>^^H* ::| - 

5. cDNA^e>©^-r;^XDNA0^?:^$■^^il<t©T^^5 , ^D^E-* 



(3) 4#||jp 9- 5 0 3 6 5 

7 7-7^»-h^»x;pxte^3&«M^s*i*ij:"5 izmjEznrzV'f frK&tenm 

.■>, 7*7 7 7^*7RNA^U A^^»»E^JR^i^<03l*7**!l»-r*3 ' SB 
?'J ^-a" A,Tfi££ , 7*7 7^-1' *7 cDNA^C £ 37 — «f 

■^ntC^K 7*7 7 &"iy>^-^)te#*MJfr$1i:« uiOT#§:5 ' - SB^Jv 7 *7 

**wtfc*mfc*iK -w*f-j. '^p 77 ^ tf*> b cdvj *xte^a*«si>^.n* «t 

•5 Iz.msElsntz-'m 2 &$<4Vft&H9HM<> 7;U7 7 7.<;i/7RNA7^ U >tff& 
^SB^J^%PQ^7^.$iJ#t"§ 3 " B2^>Jv £^^J&37.*7 7 <7<*7cDNA 

7 v ^^*7^/»><?*^*t7_^^^V^^!.^%Xx3 77.J»7<f *7> D 
7 • UA-7^;i/7, t A 'J +i^7^^R^t D!^^J^^61S^*- 

;? . ; ;'• ''Mi. '• ''• '" ' . "" '. I' ': .'•.■".'''<' . • . 7 '.: < '1'; •••!':.= ; : ; 
: 8: .Btrfe7*7:r7<*7a*:7^ 

6 mz%ZWL<D^>7$>-mi&fc<, .•,;.••:=•■•:.■,,, 

: : io., ; \Qm±^(om&mmm^ 2 ^^Mm^ts:\m^mm^m\zm 

11. 3kbEU:©#ffiEI*£ U^HIB^'J^^^ IS^OlSH^ 9^(cK«0D^ 

12. 5kb^±©#ffiP7^l-^HiB?»J^tP> IS^©|gH^9 3l{Cf2«(D^ 

7 7 — ^^#: 0 . ... • , ". :• v ,1 
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i4. Mtzmifctsntcimmmfi^ il-i, il- 2 , il— 3, il-4, il- 5 

, IL-6, IL-7, IL— 8 , IL-9, IL— 1 0, IL — 1 1 , IL — 1 2, IL— 1 3, IL— 14 
, IL— 15, r-IFN, G-CS¥RM-CS¥frZl&%?')l-7<D*fr<bm$l2nfr 



15. ttfE5i^$nyc#t@|pi@B^j^ -f >7;i^x>-tf^-r;^, hpv, hbv, hcv 

, ebv, hiv, HsvR^cMv^^^^^;i/-y(D^d^3i^$nfe^^;px^?)#e> 

16. HPV^e»#e>n^#ffi|WliB^J^ E5, E6, EmZfUfr<bJ&Z>tf)l-7°<D^ 

17. HulBjl^$n^#ffi|Hl@3^J^\ HIV gp 120^r>gag^e.JBK^^;P-y©^ 
^e»jl^$n^HIV^>A^H^n-K-r§, ff^(D^H^9 3S{cfB«0^^^ 

18. fuiB31;^£nfc#IMBITO fit 

19. SufBT>^-fe>7;i3^J^, -f >^;UX>if^-r;i/7>, HPV, HBV, HCV, HIV 

, HsvR^cMv^3-FTsB2^s^^;i/-y©ft'^e>s^$nTi/^, 

~ig 6 m \zmm © ^ ^ ^ - tn/&#: 0 

21. MRtsnrcimm (@b?u) ^HuiB^-r^^^^sT^tt^Bo^t^ 

22. jl^$tlfe#+SISIgB^J^ttifB^ 2 O^-T ^X^^^TsftMW^tt 

23. mmo^ )i7>m&mmzm^TGLW-3rtznT^z>#>) u ^ 

^A,TJ&£, ft*Ol5H^21lS^fB«©^^^-^#: 0 

24. tuiB^u u >t)—tfim$im7 )V7 7 )\s7,mmx.> ut— tri-gin 



(5) #3E¥9- 5 0 3 6 5 7 

26. tuK^-r frXm&mmtfX ? Vtt F#-*t7579~* ? \y^-J- F7597£TCD 

27. tufBJg2 ©>7^;i^^«^£T^ 

28. MfBfg i <dv^ )V7,m&w$.t.mm'm2 ov-i )i7>&&mm<Dm\z@:w3 

.: 29. {g&ftj «x ^te^g^*^* v>#»t ^latitiiM 7:7.7'f 

fci&ifciLS! 7 ;w 7 t -f ^ ^ ^ — . 
3i, , i -DfD-ju^-? -&z$m%txmm?>'7 )h? r <y<fjvzmm* >nz>n 

33. HufB7;v7 7 ^-r;i/^«aft^ >/t^»-j&^> h \±7,m&$>wmK, E3 

, E2R^El^^^^^l/-7°0^^g>3l^ : $n^, »^0$SH^313SlC|S«c©^ 

34. 7nt-^^v ^tttt»©7;i/77^'r^ii^>?^KRi;#<i 

ra U # > F SE?'J d cd 7* d q£ - ? - ttlfl IE 7 7 7 «7 rf MM * > A° £ 
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35. fflE#ffiHy#>HE#lJ&*» VSVG, HIV gp 120R^CD4^ t>f&Z>?)l-7 0 

36. tufB7°D^-^-^ MuLV, MMTV, 7Jl/7 7^<JP7g^I^ CMVRtfV 
Al RNA*^JEKS^-^©f ^e.SW$nTV>S, fi&3fr<Z)$Sffl£31Jl~m35^£ 
aE*©5fiiK*-fe!y ho 

37. TOttl^^O^AcD^T\ ^m^< tt>72B#F^^pJfg^««ffl 
J& ^gl^-r £ 7 )V 7 7 *7 -f &^o 

38. 7;i/7 7 i >^^f0im 4>&< tt>72n#ra^#Bi^T**awae 

J3So 

39. #y-A7~f;H£S5fc^TJ5fc*,- if ^©iSHfft 1 Jg~!f§ 3 JHlCsEic© 

40. «W«fflI!&rt^<0«A©l$J&T, «5Jft«^< £*>72PfF^£#^T&<o)ig5 

o 

42. fg^nfc^mamA^x 1 mis&t&j&&&ffl&-r** m&<Dm.mm4o 
H^403i \z ftmon&x-M 7 )v 7 7 v -r . 
mtmmm^mmmzt^x^tjimm^m^m(Dmm^mmir^z\t(Dx^ 

§!>©T^§, lli^7^7 7^^i^tf. 

45. j»isttf^ffl«K^-f;^T*t), ia*$n*«i6«, «tift*s^fc«iis 



< 7 > $$*¥9 - 5 0 3 6 5 7 

:J6U £#pJt£tt> : .iUJi&ttSI; ' ^«^^JKc^*3C-ffc:.bfcrtEStt; S^irC;* 

i 48. liMamigttme^©^ 

j 50. HfpjW, ■iiiftiDfe^i^iT^rais^f.tiBifigf.t'x >^-t > 

51. Hfn^J^V' ?Pf JMtt o T&>g&RNAi2#l fcttXtfff* «ffc.-fe >7.RNA£^ 

\Zf£,m<DU&Z.M7)\'7 7 7*1 )V7.^L=f- 0 , . ! . . :• 

:53. :-3»JRttffffl«JK©ettlfi**K^a2*5T^^tl^«ttT- 

*««TIB«K*©ttfbr^Gt©^€f*flte : ?m*©fBIB*W<, it^OlEffl^ 

54. ^;i^x^5^>*^-i3t£^^^ 
%m,mm,7cm.7)V7 7^^^7W^ 0 ■ 
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55. ms&mftttftmtofc u < a t b-ratg-r *rna$hp©$6h*s < 

59. »S*nfctt!R3WHLA^7^ I -WIS^fc8E*«r*lKje-r*» ff^CDlaffl^5 

60. ^^nfctalE^^e^HLA^^XII-^JPl^^Sr^T^, fff^© 
tSH^57JS{cfH«cD^o 

62. «W«fflll&«r^$ti:«)®:ie©«rXH^Ic:, I Xte^XIIcDMHC^ 

>/N°^MXtt^©ia^i±^;^«CD3, ICAM-1, LFA-3Xtt-e©«<H^e.J«*y;W 
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n ate^ 5 - ojg^ o £> § 7© * a> & a W $ ftfc t> © t , - ism 

6.5, tw^i^k^;^ 

™L,T, ^*fc^Cl©«BllSrt©«tt«|dffl©«3Ei&a!|<, i£ffl||63 

*fcB3tf ©#ifc, . 

. 66. m%imz\$* ffiMmzt^T!&mmmffimzttLTmmtiiT>3 L 'k> 

68. Mmmizitffim&ftm®in<D%mffi&? >/t*»jw^*tt!c*s dv:e©* 
>/x2»&ffiMWmwm(D?. .y -te>^u -shs^.** <&©-?**, ieh^63 

70. ^>Kh^^^W^x^^>^^-r-ifJte^M^CD^31^<., fS 

71. y>Ft'X|J^^«§( W ^ w ^^ 

mzmmvxmo. . • 



(10) 4$S¥9 - 5 0 3 6 5 7 

lf#M. 

76. 7)V7 7$^ JVxmT&m&TZrtytr-zSytfMfamMo 

77. 7;l/7T^^;P7.^^^T^(ffi?Lli^A 0 ^^r~v>^m^^o 

78. 7JP77^^KSf§I4tl.|?Ll«T^lVV^-y>^iM 

o 

si. nytr—ztyifmwkffitfi* ^^^~-m^<Dmxm^x\ th»i 

83. ^>Y\£^mmm.^^^^z.h(D^^ftM^^-^^\z^ 

84. I^Ai7;i/7 7 ^-f JVXtf^ ^ t OTt^7JV7 7 ^^^X 

85. ^mmizx^^jL\tm^xmm<Dmm\zm^vxm^-v^m-r^^ 
87. if vtt Ywm*?mtz> z. £<Dx%z>mtmj& 



(11) »«¥9- 5 0 3 6 5 7 

, ^\;i/^x^-r;^> sv40S7-t;k*. hiv, ^l^-ok*. yxba^^K 

l*^(7)lEH^85mS:^86JSicfSflfe©^tt 

mm s< z ?-m%i&o. ■ .. , : 



(12) #*¥9- 5 0 3 6 5 7 

\t. •WHBIS'l'TSaiB^I (heterologous sequence) Srfg^-rs £ 

» Ht'7^Jl/7 (Sindbis virus) ©J; -5 t£UWkX7 )V7 y (alpha 

virus) KUWT-So 

7 y v -f ;i/x & h # # -f mo—mv* stm^m iz mm l ksi 

Jfl^lIPIi (HI) SO^^fflViT, 7Jl/7 7^;!/XS^lT, 26©^®^7 

^^x^ck^-r^x^^-r^^^tiTv^o ffi^fcsiwrst* hiki* 

«26©T;U7T^;^^3^>^#^f¥(complex)lc:^-r§ K^XX7i 
^(Venezuelan encepahl i tis) (VE) WE. t^'J^Itt (Semliki Forest) (SF) 
^bt^i^^^ (western encephalitis) (WE)S£l . S £fcHUfiLtjif# 

Witsns^t, ssic^^-ow* or-x^>i^ (be) , n-^-^ 

**(Barmah Forest), 5 F;W\*— if (Middleburg) , *5«k^ % yA (Ndumu) } Ofi* 

mm : tVTg>%&MffimzMm-?2>7)\'7 7V'()i^ . w#©»k:$*n 

VE, WM5«fctfEEire&*. -KW»ce:©»»Ccfc*^«33c«gW^^jtJE 

7JP7 7 7'fHT*55 : ^>^- T(Chikungunya), > • XO'nyon 

g-nyongK ->> H t*7. (Sindbis), ox - U/\*— (Ross River) , 43<££/-Wd 



(13) jf$^sp 9 - 5 0 3 6 5 7 

(Mayaro) ;£D&£ 0 ' Z<Dmzf%\*T\tn&tjLmftffi&&&2ft.T^Z>i!fi.. 
te— «fcSBIIillS^*t)»^*ttW3ttaHt«E«3a:^. .... . 

rX«AP02O%«ifa?f RJfcHHtTfcfc; (ttlftfc^iTttv Peters.: and Dairy 
.... pie,. Fields Vir.olgy^ 2 J&) , Fields SS.vTB: N. Raven Press, ."n..— 3 — £ 

> p., (Vero); MT*t#ftU • mfitiZMMK&m; ^^24^^1*1 fcit*iK^;:3t 

T;i/7T^<;V^cp.4rVARNA C49S RNA) tetfmc#a>nT«:fe&?\ 
if^fb, ft£tt#911-12kbT&t), 5' ^t7^3' #U T^r^Wbx— 

ISa^OWJ^OiAttv ;Af 1 J > (catherin) TlI$nfc<^C!)I 
> H it-T > — . MIix> F V— Ad: ©ffl^; : * 9, U^rtt y ]* <D 

'1449s rank*, ttffiW£fk<Dm<D<e>j&<Dmm.t Lxftmt*. z.<D&<Dm\zmz 

\ ify&Mh&mMs ^LTraWC-f-yX-h (initiate) S-n&26S^W 



(14) #^¥9 - 5 0 3 6 5 7 

7L<7-i )V7>(Dm%kVk£±ft& (viability) ^j$Sn5«J;5l:, SftcDM^T 
7 £ -f RNA# U ^ ^ - -fe*ira@S?'J J: K) & £ , 7 7 7 ^7 < )l7s ^ ^ ^ - ff=/& 



05) ftm¥-9 - 5 0 3 6 5 7 

*m m <D £ £ \Z3\(D ® fC & V > T , -Y > k* h □ T cDNA/^ £> 7 JlXMA<D&l&$: 

fern 2 ©.^k ;i>x*s-&«tt, bt7;i/77 ^-r ;p*rna# u y 5— ^kiks^i 

«k0^4; T;.I/7,7C7rr;^cDNA^^^-^#^Ji^$n-5. :. . 

#fg 91 ©SiJ (DM \Z& V> it, -f ■ >ik* h; D TcDNAjfr £ *>-f RNAtf) £ * 
£ d 5 ' ^n t-^;-, .cDNA*> 5 *>-f )^MA<D^0Z^m^T^> Z. t 

ttfT*%Z> 5:' B#lv ;T;U7 : 7^< * SMM"? 1 H 

*3* ga^o&s, T;i/7 7«7-r;i/7.cDNA^^^-^#:^ji^$n^„ 

,. *f6M05'JO®f.-*5.Vi ! r.;; cDNA^ & ^^^^RNAcD^^^^T^-il.t^.T^ 
3 5; ' , 7- P.^E- # ■— , < 7 ;i/ 7 7 7 -f Og^ -JB^-T & d £ d*T 

y a ifftf - <& <r e^jWETf s n £ -r 

3' BB^J«kOfe«>, T;i/7 7 7-r;P7>cDNA^^^-M#:^if^$ti^ 0 : .■ 

mm. y Amh-^^ )ixm^m±ir^^iz^mmt^nrcmi <d^ 



(16) 9-50 3 6 5 7 

mm^ntzw, 2 ©^-r )ixm&m®* t)v? 7 ;i^rna# u ^ 

cDNA^ P & — fls/£#J&*jf m £ n S o 

* * HIB^Jtt 5 kb£ < , £ 6 fc»* b < teSS* £ l/;*^ 
8kb<kD*#V>. ©*Jfitl«fc*ViT, 1 , IL-2, IL- 3 

, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL — 10, IL-11, IL— 1 2 
, IL— 13, IL— 14, IL— 15, a, IFN, G-CSF, & JctfGM-CSFJ; 

; HPV, HBV, HCV, EBV, HIV, HSV, FeLV, FIV, /\>$"y-f)lX (Hanta virus) 
, HTLVI, HTLV II^bTCMVO; QfcZ>mfrt>M$l'£nz>V'i )lXfrB<D. S&S 

zmmmmit. es, e6, E7&£.zfL\&QtiiZ>mfr*>miRt£nz>mm*^-}*-?2> 

o 

2z\zm<Dmnmmiz&\,*T±m<D'<&?—ftj&mt. hiv gpi2o*-«fcr^gag«fc 

*5V>T, 7>^±.>7,mmt-i >7 )IJL>*?V( frX* HPV, HBV, HCV, EBV, HI 
V, HSV, FeLV, FIV, A>* V-ffrX (Hanta virus), HTLVI, HTLV I I&J^CMV 
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mu7^7 7V^)iximmma&^-\zT%z?u7-^mimzimisTib 
M^m^mmmmiz^T ±tz^ p^mmz. * z ^^#^7579^ e. 



MAfcf, 6K, E3, -E2*3«fct^lit)&S^e.»*R$n«>-».Hlf^#jjesa) L.£ 

jn#rr*. a*oaiijfii6«te*^T, Mu#>K@e?'j«> vsvg. hiv gP i2o, 
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h&mmwimfc&^T. ±m<Dm$ifi±y b\$, mulv, mmtv, 7^77^^^ 

suTv^iw^i4t§ai^7^7 7V-(ji<7,m^&m&-rz> (z. z.-c 
(Dmm &tMt(DWffi2nfzm*^is. ^co^m^r^ mm intern \mm n -c 

fc«rtTi£t?n3!l (palliative) ©?gimt?>ut^Tf §^i7^-M^ 

^tt?.aM7Ji/7 7 t >'f^&^^jfftt§ (d^-e^fp^jtt, ^Mttfc^ 



(19) 
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■.. .<*. e>ic^ij©^^3 w^to; ■7)\>7y&<< )i^mmvrdmmmm.^<D^ 

m <D $ £> & 3 ® jfc 43 T, 7 ;i/ 7 7 £ -f ;U7. L/fcHfi<J|ffllS l t , CD^M 
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itm b TffiBfe «f£T b T 5 . 

z.nt><Dm.^*^- \ t Tz>mmw.mx\ ^ihmmzmmistcm^mv&zm 

^tz\tt<Dmffim\*mty<D%&fo&*mm.-fz> z £&x&z> e 

(Dmm*m.±'?z>z t&xzz> 0 
^f^m<Dm(om\za^x, nfemfoMm^??— r-->x— e> 3 >^ (eukary 

otic layered vector initiation systems) #*JH&£n<2>o fWfdlftB^f £ 

* -c*t§<£f ^ z t # * s@ 5? ^ i/ ^ f m>\ * fgsrr & z t &x & % 
%fc\t i ^&r£\z*n&±<Dmmzjfc&VTmm;?&z£&x%%mmwh&m 

h^cdna^^— t&s, mommmmiz^x, ^mt^v^-^y^ jit,, ? 
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-f;i/7^ SV40»X;k*, HIV, J#0£-f 7XhD^Jl/7 (Astrovirus) 

ot&if^mur u -t: y ^ u # > h > & & ^mm v ^ v 

mt 0^)17. m X ;ir > «X-f )V7<M tz \%7t : 7 *7-i )V7. ) &RNA ' J 
43 <£ T$7°U ^ol — y— IffllS^ Jlftf £ c d CD J: -5^/1 >y ^r- ^fflj^tfc * 7° 

(Aura) , ^XX7-lili (Venezuelan Equine Encephalitis) , 7*— h • 
;E;k# > (For t Morgan) , -feAU 

^-r;l/X (Semliki Forest Virus). 43 <£l£-7-VD (Mayaro) 7^&& 0 

tiz&vmzfrizu&x'&zoo $ t>iz^<~Dfr<Djjm j $ : >ffi.i$.m cm tut* 7°^ 



(22) #^¥9- 5 0 3 6 5 7 

0 2 tt, RT-PCR(Cc±:^->> F tfXRNA^ 7 A©Jj|i|Bi*&^TiaT**. 

03a-h«, v > f k* * «fc t) » e> n-5f^«w^n«aiiisajB^^ ^ — r - ->x- 

El4te, y>Fk^^—>7^^^^- (Sindbis Basic Vector) ty>Ht* 

m 5 ~> > F t*x ^\;w\°-^ 37 -M?)l^§„ 

H6(l '»Htf^-;k>7i7-^^^-©5gltUX^a- (rescue) 

a 7 ->> f t^^^^trrs i -D<Djjm<Dm-c$>z>. 

0 9H LTR/S i nd I BspE«^ © is > F fc? X - )l is 1 a: ^ ~tf ^ £ ^ —A 0 y 

mint, rRNA;w— ^y^Fj ( "rna loop-out" ) i:«kDiffi 
*»^*siw*-r stiffs w£&mzn&^<^fr<Dmm*i£m.~?z>z\£-tfi* 

fe ) &<DdbZ>T)\'7'7V-1 )V7,#mikW& i-tttt>%. NSP1, NSP2, NSP3, &J:tf 
NSP4) S-P-F-r^SB^J, £Sfc#^*-ffr&#te* ij-^yAWf 
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££lC?g^fe-y MS, Neo, SV2Neo, b^DV-r>>> (hygromycin) , 
71/^'» (phleomycin) , k*^y-;p (hist idinol): , &£tfDHFRtf> 
J: 5 7^31^-7-^ - L T ■% «k v». 

-> y H tt , * < ;i/* n - H * tlfzW m £ tlT V> <51&ff 2 fi® ■ (fli* « 
^;^^-r3U^v/ 3 > (American Type Culture Col lection)' , P y ? )\, 
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MWtJi7)Vy7 0^)V7,0)^mMtVX\it. (Aura) (ATCC VR-368 

), UVV (Bebaru) )V7. (ATCC VR-600, ATCC VR-1 240), ftrtW (Cabass 
ou) (ATCC VR-922), 3^ >tf—7 (Chikungunya) ^-f;W7. (ATCC VR-64, ATCC VR 
-124), -i—7,$>mMWM0$: (Eastern equine encephalomyelitis) 7^)V7, 

(ATCC VR-65, ATCC VR-1242) , 7*— b • ^z)V1J> (Fort Morgan) (ATCC VR- 
924), y^— (Get ah) V )V7s (ATCC VR-369, ATCC VR-1243), **??13yJ\ (Ky 
zylagach) (ATCC VR-927) , x"^D (Mayaro) (ATCC VR-66), \ U*y <i )V7, 

(ATCC VR-1277) , $ H;Wt— V ( 

Middleburg) (ATCC VR-370), A^J (Mucambo) ^-T )1/X (ATCC VR-580, ATCC V 
R-1244), )?XA (Ndumu) (ATCC VR-371), tf^X^- (Pixuna) ^-f )V7* (ATCC V 
R-372, ATCC VR-1245), D7. • UA— (Ross River) )V7, (ATCC VR-373, AT 
CC VR-1246), tA'J+i^^^ (ATCC VR-67, ATCC VR- 1247) , -»Ft* 
X^-f )VX (ATCC VR-68, ATCC VR-1248) , h±x (Tonate) (ATCC VR-925) 
, h'J— ^ (Triniti) (ATCC VR-469), (Una) (ATCC VR-374) , ^^XX7 

Jf§JB#ftlfc (ATCC VR-69) , ^X^^mmmm0^U^)l7, (ATCC VR-923, ATC 
C VR-1250, ATCC VR-1249, ATCC VR-532) , 7 >mm^U0k (ATCC VR-70 

, ATCC VR- 1251, ATCC VR-622, ATCC VR^1252) , 9^D7 (Whataroa) (ATCC V 
R-926) , *5J:m-62-33 (ATCC VR-375) &$>Z> B 

J;tXHWJ 1 (C|^jz!i$nTV^J:-5i3) , ->> Fk'XcDNA^ D->te, y>Hk' 

7^-f;U;*cDNA^D->(D5 ' A^xU^-7 7-^RNA#U^^— 

□ ^E— ^ — cDNA^P — >©3' *i$£4>&< <h ^25^ 9 l/^ F<£> 

#u-75V~>> (poiy a) mz^^^xn^n^> 0 mzv^ jixwhmmfr 
^vy^?v~*=}-Y<nwt^ te&tfV't )V7.<dz' 3zi%\zmffiW£--m%<Dmn 
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u->ik$nz>m&M<ov.<i kt. \z& & m%k \zft$mtz w\ vmt&f z-jv^mm 
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2. ^MMJ^Egy 

-60 (EI3£#Bg) , tRNAT7./N°^^>O^^l/^-^hM0-75 (Schlesinger £ 

«4 0<D>>>Ht:^^iiM^ (NSP1, NSP2, NSP3*<fctXNSP4) £n<£> 

mmz&^X. ^iMei*^3 (NSP1~NSP3) tt, FtfT.^-nV 
XO^^l/^K60~5750lCJ;0 3i— (0 3*#!iS) . ^n^>cDgS« 

^u^etbTjg^^n, mzimmmmm, nsp2, *5«tr^sp3fc^»f$n* 

o 1 ~D<D^MWM\Z&^T, NSP4«j2 £ l/^-^ H5928~7579^ J; K> n— 
(i3#I) o 

hu 5zB oesaro^ t ;w 7 7 # -f )V7s <D#mmm e £ n - h t z>&$m<ommifi 
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» ^<D&?ummfc<DiiFi&m$. *mmm*<Dm^ftmz&r) mm%iz®M,izm 

(Molecular- Cloning : A Laboratory Manual {% 2 J{£) s o— ;i/KX7°U 
Zs>?)\^- n— =7 ft? MJ — 7°:l/X(Cold Spring Harbor Laboratory Press) 

HID o ; . , , ,,, ■ 

&<£mTz>o, mmzmmtzt. 7)V7T7^%7<D7^)V7t^m.mtmn^ 
xm&mmzmmmzte, 7 v-xj- f#-5§7579t*6£ x> , •■■ < -t 7 

l/^F#-^7612 (^ri,X^^><n^n&,±) Jti< t 'J>1&< t^^7U^ 
•^7579^7.602 (5' -ATC'TCT ACG. GTG GTG: ;GTA : AAT- ACT ■■- ./ SH^JS-^ 1 ) tt, 

7579-7602) te, m$L r*/J>*S^^j: iP$^ 0 . 0 ' :' ; :>^ , 

efcmmfe&k \z cfc § \%v 7 ¥7 a $tm-o mtt^znm^ mh-^ia 2 n 

^ViXi^^f^ (fSSW&ffitfJti*^ MeUohk, NiiGi-' Acids Res. 12 : 7035 
-7056, 1984 ; CalzonS), Methods in Enz. .152 : 61 1-632, 1987 ; &£t£Kekul e 
■6-, Nature 343:457-461, 1990) V ••. ;• : v ■; r : 

*^BJ© 1 0(D^MMiltc43l'iT> ;i/X^^«^ ^ F7597T'^ 
*WV)WZ> (truncate) iTZ> Z\ t\z£K) , ^Mttte$nT^£ Or&Jfo-g, Z\(D 
7^ )l7^mmtm 3 fc^-f <fc 5 ICS £ l/rt^ K7579~7597<2@B?'JJ; 
c C0$S0^OOIxD (truncation) K«£ D tt'f J AHrM"©^^±$n> $ 
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£ lz$t±ms?mi£ WOr^Y- 5928-7579 \Z J: r)D-F£n&) (^/^rJ 

WK)%l2>Z\ Z\tl\Z<kK) NSP4(D £ WStt £$£Jf b £> it y AHjfrJf 

5. 7JP7 7 fr< ;i/7>RNA^ U 7— ^MMEgJ £^ u -Ar-;i/ 
fiM<£><£ 5 \Zif^m<07)Vy t V-i P—fcj&fcfeltfc. 7)17 t 

ftsj&ffrtt* ^ ^l/^-^Fl 1,647-1 1,703 (1213 £r#M) ^3— F$n 
TV>3 (flliLtf, ^13©^^ Kll,684~l 1,703) 0 

*fg|g©a^r©^ifiSI«fc*5ViT, # U - Af- ;Ma4>& < £ &107 
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... mmzmwr&t, m^mTJiyru-ov^xmrn^m^-r^t. mnu^ov 
j7s%%&mp&fr zmb&tz y a W\)n.<D € z> y^ )ixm^<D^Mt vxm 

;>>:F tf 7;^,-r ;.VXATCC##VR-l 248) J: D^^Ip, >&mfr(Dy 

mum* OMta^IfLT^J;^, 0»JA.fe££ffi9i.© 1 ^©Uliit^^T 
*e : 5 t 3-l<©«*^©fc«>lC,-T5y»iB^JNSP4.(*fctt,- H&CD^fig^ 
K45>>TttNSP4©£«M5te) K^t&R&£T It^/Jf 7 A Writ© ;i/*<£ 
^©W^l^igT^-fr.^. ^;W**S.£ffi^7579~7597X©;2^ U:*-^ KS&# 

^ : 7602 £fc«7:6 1-2 . v - ft£*©ff&#$ 6 fcTJttlrCfc***, NSP4« 

nfc»>-r;i/^iHi'&««©ft«0att, «T©*«0!i3fc-,j:D»iBi»cE*sn*. ■ 

2. fig9 (tandem) O^UkZMmM®. 

^mmmicomiz^x, 7)iy7 0^jix(DU^m^T^z\t^x^^ 5 
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J;D&£fc#>, IW'Jj ( "tendem" ffr&#:£P?^o *%W<Dftmtzm 

3r^u—h-?z>rz®\z, m2 <do^ )ixu&mmzM^Tmp\(D^2 

> H fc* * )IX <D 5 & 7 )V 7 7 V -f <2gMI<2iS& D il b y>FfX^ 

iztt^zm^<D%L&fo&&mtbz>!&m&&z> 0 

MMci&Bji-r££> E3 \v,ooo?)\sh>m/]siom&\z^M&'$(D2 7x 1 h 

- 2/HLA^IlCKiSS^LT*t^#:£^J&U ^7X1 H - 2 /HLA#[jIC0^£& 
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i^mtmmm^mmiz^m^^^v^^jiim^mm-r^c Ad2E3^s£ 
^^©^^;^#t#^e©isiB#^Ji^^^vi 0 tot, Ad2E8ga*«a-r 

. 4. CMV_H30iffle± : ; ■ 

. m^n^m^mmzMT^m^mim^mmT^rmiz. wmv< vmm 

THCMVJ ) m^Vit^^7/)VV7^^)V^^^^^n\Z{7U^>it^n^ 
.1 ^^ffijStjg-a-tt^O a toal, a 2 feU; tf.a 3 CD !H * ^ •> 

% U> □ £K A* v V >■ if^m ttv . 1/ > D ^7 -f J|/Xff^ CDRNA£* A © 
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U±(Dmmm^<D^mm^V^ 0 MZ-lZ^-^^mmm (Gaucher' s syndro 
ll*#flB) ©ck'J^liflJJWttfcJ^ }glft«<£>Ad2e3jtfc^ (^«J4^#M 

) ^iHBt^-r^^i^^b^o ii§a ( rsp 

b (readthrough) ^fctex* h D ><DfSi^<D U ^ , /-A©fAl:<k 0 , 7 )V7 y 

-Dtz, £kT(DmMM5\zmmtsnz> e 

BVd 1 J RO f <T»E^ co U # »/— A ©Sc^-ii L * §U U # V/*- A CDg A * ffiii 
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= *fc+3:rt«U-jR-tJH'A«Afc:±-.tr.,. ^/ A*£.©mRNA^£J|;|I 
■ S S *«5BS S c /fflF£S! L-T; c: © 77 V 4 )Vx ^ 9 & - \z £ ! 5'fg u 

^m<D^^^)(DmmmmiZ^>rcv pKSSINBVdl JRsjr£fc«pKSSINBV©f 
J Rs j r * ft ttnKS S I NBVS * # -^MSg LTciittl*] Tig # «^«e>^.&n&©-2 

sa* e^ema^© u # a ©m^s l * ^ «^ u # ^-a©§a^joib 

s e> ^AU6iffli)RMM?o; h >© 5 ' ■ mm-\zmmfcmwim&is# 
■ir)iw&&rti& mnvmmmfc^-tf - ■■ ... , . ..... ■>■■. • - r . •. . 

: -' ! .' 1 I i 5 / . • * ■ • ' U . I . . ! 1 "',')*! . , i ■ • ■ • : ; . j | ' V;. * : ■ ,y*\ , . ,i ' 

/&mRNA IBS £ *1£ , ' ty^ftf 'S A mRNAfiI£& f£ Jf -X-g n# £ ||| 

#mmm \z m&&%> m -a tc« ^ ^ ^©/i»>. ^*© $ijpg ^ ^ 0 

• U^VrrrA&a&Sltw 'Cap.HMgg#©1SI^; £3&ttrta&U-#vr— A^X^bJ 
IB tef -§> § SB^'J ±15 ©fltafi © is > H b*X £ <^ # r^pKSS INBVd 1 JR 

, pkssinbv, ,^fettpKss-iNBVdijRsjfc^c@B«$ti«o zn^cDmmmmnmo 

© 5 ; ^.□- HSBfiJ, ^^t^aafSSa&aHRIIiftOfea&o^.i^^^ (Kozak) rx^-fe 

>V7>&mz~ffiMjfcT&&u< £hibm&tt<D&mz&}-c&z>. zz\-zi$w& 

^!£#J3.teJsm©^|ffi^ 

7 . , Z2bZz £r£ ;i>XcDNA^^7 ^-fg^g ; 
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gB?'J , T & Z> £ «it ^ y y A Bfr Jt © ^ -f ijg^BfcjJb $ n * «fc -5 * 

-ffrfc#a*s#stt*. a^o*jfi«s«K*5ViT, ^-r;i/x#g-&«*tt, tf:7*y 

;U 7 7 £ -f #«§j£S e £ n - K -T £ * ^ 1/ ^ h* SE^J , it ^ y J A if >t © £ 

— ? — (DftStmizYi* lac^D^— ^ — , *^^:t> (metal lathione^o^E- 
8. 

^^-*j|A^ns (01 1 a) msmw&m (m^t. mmm&mm \zm 
&?zmj5ftKm&mwi-'7mm*e>mT chub $#86) , -ir^g^i^ 
6©t^VAie?J ( re o. i.j) oC7-r;i/^|ga|:*B&<«k'5fc, m&;t 
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?¥-mfc£mZnZ>mi?*>7° (strand hopping) • 1ffl£Jl^ATJl<7)g^(^-g• 
&&<mm LX£&70Vy&&<)\,x^&-#±&&&'$'.& £ <h (King, rna 

genetics II, CRC Press, Inc.. Boca -Raton Fla., .Domingo 6- XM> * pp. 1 50- 
185, , 1988) . sfty * 7^-V3:X^M$l<D.mM£ DT-MffilSB^iJ^^ UTV* 
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□h >m^-*—(D&?um&mm^-*—<DW&wmmiz&w-?z>o mmz 

aim* <Dffi<D't'<TtfQEk*%M-tz>tc&>. zLtizcomzmm-zn&o *5zm<D 

mw\zm.mtz>h. cm%7)vy 7 y^ hy'n^ >m^-^~-t^^iz, m 
w\ztzMt£ntcffi&mm-?-t)-<Di~3T:&^tz 0 cea«> m!%f&A<Dmw<D2 
0©3^-^ izmit^. &m&&z*ffrmte zm&i&m.mz&^tzztiz&moimm 

(Pathologic Basis of Disease, B3j£, 1984, RobbinsS, «, 

izmteCEAuxmvmffiizwmm-e&z t.^x <b nx^r^. mz&mm<D ? v 
&<£z$-kMm <z>ihmtpiz&&?2>z\ ttmzfrizu-otzo 

mm&mi L &?£m'?z>&?izft!&tsnz> 0 mz. tiw^t^ti^fcttii 
#i»:7jV7 7^^M / <^^-^^-yf^ >t?-rz>rc®\z. y^yr 

)iy,^y ?—<DM-fifaKm&m$, &m<Dm%.fc&mmM\z/\^ 

XTZ><k5\zm$l-£tlZ> (#J;Lte\ HIV, CMV, HBV, HPV, & ek ZMSYCD o tf.$l 

mmzmgk-zfttcmtfimm) . 

<<D<mmmizM-$-L, (D^m^m^^mizmmvT^^tz^, mmtzm 
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5fcJFFHt4#SWcDNAfcrau S-7xy ->;M5 1 ^-->>'>iz^— tf (Horikawa£> 
> Biochem. Int. 25 : 81, 1991) ; Ui/9-> ; □ l/Xfn- )iy~s)l h ?>7,7 
x^— if (Rogne^. Biochem. Biophys. Res. Commun. 148:161, 1987) ; 
•:W©iffJI»^SWcDNA(Chin&,. Ann. N. Y. Acad. Sci. 478: 120,- 0986) 

jfiL^(Wilsone>> Mol. Biol. Med. 7 : 223, 1990) 86 £Jff*ffllfek:&£ 
: S'JjPie'J-t^.-. (Yamamotoe.,; Cell 39 : 27,. 4984) ■ &%&&t&iDte.&m 
T:-%Z>~?$>/5Vo .■ , . : .• •!•,»,. ; 

E. MfllBB^J •• . 

fff>z!iCD£ -5 \Z*mJW7)ly y 04 «fc 0 > JEl&fc:* £ 1/ 

^ FKWififtfSft.-S. l?St< to** £ KBB3TO,i £#«Jjtg& (viable 

. ) 04 )vx(on&*^mz?&mz%ftt£V4Xx&&^%x&&o' *f&m\z& 

SffiIB^iJ«, 4>&< fb*&10qtfig» 2kb, 3.5kb, 5kb, 7kb, £fc«4>&< t 

hm &kb <D mmmm £ v-u £ o ; ;.• -. 

&-dxo4 jvxtim\t, &znw*v*r—i?>#zn*&m<DV4X\zvm'?z> 

^<-Dfr<Dnmmmiz*$\,*T, .04 frx<Dt)m*±¥i&tz\z{&TtEi£z>z\ttiw 
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1. u y^ts^y 

&&m(Di~D(DmffiWimz&\,*T. mmummy-fots^y*^— n-r&c tar 
ifr£^z><D\zm<<> vy*%-iy<Dttm 

MlZ\t. IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, 
IL-9, IL — 10, IL — 11, IL— 12, IL-13, IL— 14, IL— 15, GM-CSF, CSF- 1 
, :}3<fcl*G-CSFa**>£. 

•r*. ffim\zmw?2>£> *mw\zMm^Tmmznz> ^^mm^mmm^-i 
^^fcH#LTirp*fctt^n^±o*ffljiafc«kDjS*$nsNf, 

a* (Djjmz&vmfe-tz c £*>*t£, ^jA««©itm$r^-r§-r >t*hp 

SOSES (#J*.te\ S H5P5^>OT) , feilF-OfhDWjli^ (M* 
5, CrMtB^MI^-r^fe0) (Warner^ AIDS Res. and Human Retrovirus? 
: 645-655, 1991) ifi&2> 0 

fmm&i&mnhmTVtt&Wte* 7^77<>^-7iO> (Finter<E>> Drug 
s 42 (5) : 749-765, 1991 ; tRH4#|^4, 892, 743^§ ; ^ffl#|^4, 966, 843-^ ; 
WO 85/02862 ; Nagata£> Nature 284 : 316-320, 1980 ; Fami 1 letti £>> nethods 
in Enz. 78 : 387-394, 1981 ; Twu£> Proc. Natl. Acad. Sci. USA 86 : 2046-20 
50, 1989 ; Faktor £>, Oncogene 5 : 867-872, 1990) , ^-f>^-7iD> 
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(Seif£, J. Virol. 65:664-671, 1991) , A'>^>^-7iD> (Radford 
£>, American Society of Hapatology : 2008-2015, 1991 ; Watanabe£, PNAS 86 
: 9456-9460, 1989 ; Gansbacher Cancer Research 50 : 7820-7825, 1990 ; Ma 
io£>. Can. Immunol. Immunother. 30 : 34-42, 1989 ; ^ffl#f^4, 762, 791-^43 
£^4,727, 138^0 , G-CSF (Xmmmt, 999, 291^*5^4, 810, 643#) , Gn 
-CSF ,(W0 85/04188) •;. TNF (Jayaraman ■■' • • i . 

<E>, J. Immunology .144 r 942-951, 1990). , -f tD-ff =¥>'- 2 V.CIL- 2) ( 
: Karupiah£, J. Immunology 144 : 290-298, 1990 ; Weber J, Exp.' Medi: 166 
' ;: 1716-1.733, M987; Gansbacher £> , :J.. : Exp. »H'ed. 172 :-. 1217-1224, -1990 • tR® 
mm*, 738, 927#): IL- 4 •.(Tepper 5»v/ Cel l 57 : 503-512, 1989 ; Golumbek 
. Science 1,254.: 713-71.6, 1991.; ^S#fF$j§.5 ; 017, 691-^) ,-, IL- 6 ' (Brakenh 
of &^ J.. [ Immunmol. 139.:. 411 6-4121, . 1987 ; W0 -90/06370Xi ,*! 1X^:12,: IL — 15, 
; ;. I CAM- .1 (Alitman^v Nature 338-: 51 2-5 1.4 ! , .1989)" f , :!.ICAM- 2i, LFA- I ', ::; LFA- 
3 , ;.MHC-^,7:X«I^v MHC^;^;1I^; —Zip UV U Zf*} >. ^!^ <<JO > 
..; (chaperones) . CD3, ;B.7/BB1, .'MHCi^rn b =? >Xtf~&^ m&mm&Ztlt><DM 

• a> e> * «L»m *mw-t ^.^sii^fc «hla© l fc»nia * 

«Ti«iAt§. HLAcD-K[b^^K^Am^1lW<hUT, *iML7£PBL£ 
CTL^rSOX^x^.^-tbT^-r^o HLAc7)-ifeb^iJi![M<i:^<D^^ 
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MtiKm&mwjrmm v-ty°?-t. nmmm&mn^fa (mho tHrizmg u 

mmm^mmz&rfTmmz&mzftZc mmzm.wrz>t. mzoy^jut 
Tmmz&%>^ y^—u-i^y- 2 (il-2) ^^fd^gT$ ) D> iKmm^mm 

±(DB7/mfrf£. T U >/\ e ^±OCD2843<tt^CTLA- 4 U — i^tBS^ffl 
^P-^UTl/^cfc-5Tafe^)(Linsleye)> J. Exp. Med., 173:721-730, 1991a, 
£>£m. Exp. ned., 174:561-570, 1 991) 0 #5£W<D 1 ^©Uliil^^T 
, CD8 1 Tm^^ILfc^E^^b-r^rcfe^^^IL- 2 £jg£-r3cfc 5 
B7/BBlteCD8' Tm^TO^^®^-rfcfelCMIS^#A$n^, Z\nz><DCD 
8 4 T«tt, $ ^^^CTLatg©^^^ffiS^^»^MT«^l^cft6B7^^L 

<Dmmtmi%-rz>'<t7&-fe. *wmmizmmi,tzjj&*mmLTttj$.?z>z£ 

tU&T'&ZOo HBV3 7-#M«)CTUS¥«, liWJ^ U #> HB7/BB1 ^bT 

, itWzm&ifrZEnrccw TW^M$n§. 

2. h^->> 

%M\Z\Z, Vyy (Lamb£>, Eur. J. Biochem. 148:265-270, 1985) , 77*'J 
y (abrin) (Wood£, Eur. 

J. Biochem. 198 : 723-732, 1991 ; Evensen£>, J. of Biol. Chem. 266:6848-6 
852, 1991 ; CollinsS, J. of Biol. Chem. 265 : 8665-8669, 1990 ; ChenS, Fe 
d. of Eur. Biochem Soc. 309:115-118, 1992) , y7fU7h^y> (Tweten 
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J. Biol. Chem. 260:10392-10394, 1985) » • P V=y N*~>> .(Mekalanos 6 
> Nature 306 : 551-557, 1983 ; Sanchez and Holmgren, PNAS 86 : .481-485, 198 
9) *fu~iy (gel on hi) (Stirpes, J. Biol. Chem. 255:6947-6953, 1980) 
, 4 — K (Irvin, Pharmac. Ther. 21 : 371-387, 1983) , fe^-Y Jl/7, 

MS (Barbierie., Biochem.. J. 203:55-59, 1982 ; Irving, Arch. Biochem. 
& Biophys.; 200 : .41 8-425, 1980 ; : Irvin, Arch. Biochem. 1 ' & Biophys. 169 : 522 
-52,8, 197.5) n h U^> (tri tin) fcmMMM (Calder.wood £>, PNAS 84 : 436 
4-4368, 1987 ; Jackson ni.cr.obv Path: 2 : 147-1 53, 1 987). > i/zL—.F^j- 
^^VmMA (Carroll and Collier, J. Biol. Chem. 262 : 8707-8711, 1987) , 

. m^)V^7<^)V7,^^ V>.*±^ (HSVTK) i (Fie'ld'^CU,- Gen.rV.irol. 49 
. : A 15-124,. -. 1.9,8-0)., \&£Z£±mMl?.T->.*X * 'J| # yjlh 9 37 ^-XLIfi 

■ $>.%>?.■ ■•'••.•';"■■»!'■•: .r: "• ■ !>- ; 

Jfeate^^jatt.OftaiWJcttv -HSVTK tVZVTK^a&.Di caSiSfK^O^U^ 
7^ fcf..^^ K*<kjX«jftjsf U .5 5?.>^/»*«*RWlc^y «j ^ut, id tie. 

: '• ' ••' • ■ : ■ . ■.;»'/ .■<• " - 

(FlJAfeFIAU, FIAC, DHPG): £HSVTKIC&M£ f tir-5 ■HjW^*^* 

•V-y^y^/VymiZtmtZ)' (Besnard£, Mol. Cell. Biol: 7 : 4139-414 
1, 1987) ; 7;WJtt*^7 7^-l? (tniWSttOiJ ; (M 
tf v T^f h^5/>iJ>|t^H3V;Plf5/>-aiN^ 7 x-.-h).'*#tt0iItt.ij>|» 
ftft^ttteSBft-ra) ; #tftt(0tj*_fc£, ^.thU^A • ^-+S/X^^A(Fusarium 
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Oxysporum))£fctt*fflHte-> h->>^75±-if (dfttt 5 - 7 )V*Ui/ h » 
&&&<D<t&Qa5-7)V*uVyi/))/\Z&&-?2>) (Mullen, PNAS 89 : 33, 199 
2) ; tDV-#*i/^7°^?— bfG2 (dtl«A^ - N - h** 

JftWfcWu Vrudhula£, J. of Med. Chem. 36 (7) : 919-923, 1993 ; Kerne., C 
anc. Immun. Immunother. 31 (4) : 202-206, 1990)#*&<5„ 
4. 7>^-fe>X@B^J 

$n^>o Z.<D£fcmm<Dtt&MlZ\Z* 7>^±>X^^i/>*j—lz, 7>^-fc 
>7»> J t Hd^^U^^^ 7 — if (Maher and Dolnick, Arch. Biochem. & Biophys 
. 253 : 214-220, 1987 ; Bzik£, PNAS 84:8360-8364, 1987) 

, 7 >^-fe>7>HER2(Coussens£>, Science 230: 1132-1139, 1985). 7>^±> 
7.ABL (Fainstein^K 0ncogene4 : 1477-1481, 1989) , 7>^-k>^.Myc (Stan 
ton£. Nature 310:423-425, 1984) *0;^7>5 L -fe>Xras, ^lO^Ut 

©su (Dmmmm \z&\,*x. r — r>^-7io>*«ttfj3-25^D^D7*'j> 

ts ^iz^mmmmmmmmiz^x. 7>^-t>^RNA«^^^^^x i m 
&tt*b\z&mt<ti2>o mmzmwrzii. mk\zm^Lxz.n\z 

>5 1 -fe>X@3^'JtC«, 7^5F>RNA, 5^-->>RNA, *5<k^h7. h >RNAj&*<&*. 
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7 0 J- >RNA.t^jiiE^S*f £ Wti&t Z>7 >^-fe >*RNA L W ■ 

5. U A 

U #-if-f A^ffl 1 ^WMWRNACD^ci^^AS J; 5 U 

, ^ffl#f£ff!5, ll 6,742ft ; 5,225, 337^ ; ^bT •;.„•;; • •..>>-, 

5, 246, 921#KfE®©fc©/^£>3 0 ' &mA\zmt&mmizmzBmfc U #1f -T A 

^ $ — & tm^mm Jto^. ? &Me<^»!Hite> .rnxu^ji^. 

: i ~d<d^mw^. \z & vat ,• ^i^ttTi^j^tto, ^ti,rcmmi$ft<Dmm$: 
m^&y )i? r )ix^2*-ftf&mmmt!ftz> 0 : ^mmmiz^x, r 

bfc«ffl^^^3t^.^ 0 mm/rmt&rcmmj&fti timm*mj%mzir%z\ 
nzmm?z>fi\ &frumm&mm-mzMmT%.mm%mmmz^zf£®\z 
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, V-OlAXmmfcTWWms' tumor gene) tc«fc 9 3- F^ns^fcLfcSIS, 
:ifc?^>\ A3=->\ DCC, APC&^miCCjtfc^n- H 

AfcT, neu, TO^l/ ; E>Ut^-, Jfo/b«a#i«iH : ? (PDGF) Uiz^ 
<>^'J>'Jt^- Jt&JgmH^ (EGF) 'Jt^-, M^dz- 

*5£W<D l^©5ftKIB«fc*5Vvr, #3BSlHttTaaS'fbbfcras (ras*) Jte^co 
t. ras* Jt4S^«§T^tt^S!{c4i< ^bTV^fc^i^W^T^ 9 , 

*mfcT«fc-5Tfe*. iEflirferasjte^ttv GTPte*g^LGTPaseJSH4£j*-f G-g 

«f**«Bia©iE#35:i«IJil«!lffll**<b*-&*. rasflt^©l5«l«fttt»attoaj 
MWtti&mX&Q (Kumars, Science 248:1101-1104, 1990), tntt?Ht}& 

ras' ite^Pttlttt^* («Atf, jffttft, *m:fecfctfJMS&) t^MEfSc 
a^©ffiT^&n*ras , *^^^t-*^fgS©l6Httffia6TlE^$nT 

y 3 L &*J*tt©:*>©tt1tfcSEIfc'r* £ <t te«k 9 , rasSe©GTPaseStt*^b 
ras* ©SEMtt^^Stt, ±fc 3 ^©rn F>fc<Z>2Mg#£ : 12, 13-^L 



(45) #^¥9 - 5 0 3 6 5 7 

mi) ^ ^^w>^hu<Dwmm^mm^^^tm0h^fmm^mm 

: • : - .... m 1 . : ,- 

,t r Qras & ^ ^l^.ib n;7 $ / ill 

^iiw?i.v' G i?' Ala Gin, Glu .Asn ,Lys .Asp 

$z%*gtm ^ r y 12 13 59 61 63 116 117 119 

W V h* ** Val Asp : Arg ' v ' ' 

...... Arg Val,... , His 

> .Asp - Arg i' •■- ! Leu .."^ \ 

Cys 

' : ' ' ■ ' - Ala ■• ■• ,:' ' . ' . -: ... • 

Ser 

4 V f r n Ala Ser Thr Val Lys His Glu His 

U? n Ala He Arg. -Glu 

Gin Cys Ala 

G u Asn Asn 

His He 

lie Met- . „ 

•' • •' Leu Thr ' •'■ 1 ' 1 • 

i , Tyr 

Met ' Trp ' 

Phe Pbe 

• ' ■ Ser • ; G ly : ■•■ 

Thr 

•' ■ Trp . . .;■.;!. t 

Tyr 

,±iB©^(CctD; mmzn-.$m&&&mir*ttifim$LZ.*L*. z.n^<D 
*®Lm?2><D\zmmztiz> 0 
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=?■£ LTftMZftfr (Linzer and Levine, Cell 17 : 43-52, 1979 ; Lane and Cr 
awford, Nature 278:261-263, 1979) . mz. 7U*<£>p53 cDNA£ D — >«p53tf> 
9£f$Mmfc°V&Z>Z. £**S8Ji,Sftfc (Hinds e>, J. Viirol. 63:739-746, 1989) 

S^jSK^^-Si^?**. W^$nfc^J®Jjg©-5^75%~80%«p53(D 

»M9Z&&m<D&< mXU. p53", p53 ,l &£) }* % 7 30-290 
©FbIHI^-pTI/^ (Levine^, Nature 351:453-456, 199l£#J& ; *5<k^flr 
ikftte&f£&m&2Z\ZWMlzmWT%UT<DXM'b&m : Bakers, Science 2 
44 : 217-221, 1989 ; Nigro£, Nature 342:705-708, 1989 (p53^«M««fe 

^WiSthOW, 3US5* Jffiaf^«kt^^cJ»JST?«3KSn*) ;Vogelste 
in, Nature 348 : 681-682, 1990 ; Takahashi £>V Science 246 : 491-494, 1989; 
Iggo£* Lancet 335:675-679, 1990 ; James Proc. Natl. Acad. Sci. USA 8 
6 : 2858 

-2862, 1989 ; Mackay£, Lancet 11 : 1384-1385, 1988 ; Kelman£, Blood 74 : 2 
318-2324, 1989 ; Malkin?^ Science 250 : 1233-1238, 1990 ; Baker £>, Cancer 
Res. 50:7717-7722, 1991 ; Chiba£, Oncogene 5 : 1603-1610, 1990 «M<D# 

f LTV^) ;Prosser£, 0ncogene5 : 1573-1579, 1990 (75 J ^126~224£ 
U— F-T§p53jl^c7)^^M^^ti?L3ST|wl^^tl^) ; Cheng and Hass 
, Mol. Cell. Biol. 10:5502-5509, 1990 ; Bart ek<^ Oncogene 5 : 893-899, 1 
990 ; Rodrigues£>, Proc. Natl. Acad. Sci. USA 87 : 7555-7559, 1990 ; Menon 
£>> Proc. Natl. Acad. Sci. USA 87 : 5435-5439, 1990 ; Mul 1 igan£>> Proc. Na 
tl. Acad. Sci. USA 87:5863-5867, 1990 ; & <fc Romano £>, 0ncogene4 : 1483 
-1488, 1990 (t h©#^fflS3f5i|fflJiat*H0S-SLOa H>156«p53^f£SOlRl^ 

) ) o 
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Bressac£ (Nature 350:429-431, 1991) tt, -JFFIBIJIMJMOZJ K >249 

«rfc*»*S»t*ite : ?©4'3©.««tt, ?j£Sl32~145, 171-179, 239-248 

y tt, 38&175. 248^-LT273 (Levin£, Nature 351 : 453-456, 1 

991) Z.n .6 ©Skfb* =t tfflftB©fl&©^b lc «fc t> ;-*»f«-0 3 — Hffi 

r*ft«BlS#tt, ^.b^gS^J^^WT^^'l4«(p53' ) £tt*rr*©fcttffl 

■.&<ti>itmm$ft$u - KtsEw^^o fc^6nfc srcne ©e#i## 
wo7s\z&$-znz. ffi<nmm*m'<z>rz#)\z&M'&2<^8mm'?v 
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fccfc^ (Giovanel la£, J. Natl. Cancer Inst. 48:1531-1533, 1972;Fursez 
Abnormal Cells, New Products and Risk, Hopps and Petr iccianiH, Tiss 
ue Culture Association, 1985 ; &=k£/Levenbook£>x J. Biol. Std. 13:135-1 
41, 1985) o 

\z * tc&m^ ^^a^-^^g^-r^tK^oT*) mm? %>z.t 

*«-e#-2>(Macphersn and Montagnier, Vir. 23 : 291-294, 1964) 0 t&mzmWT 

o 

Y^y^V^ — vZ^^X) Z\ £ *>T#^ 0 (Stewarts, Cell 38:6 

27-637, 1984 ; QuaifeS, Cell 48:1023-1034, 1987 ; *5 «k tfKo i ke £ , Proc. N 
atl. Acad. Sci. USA 86 : 5615-5619, 1989) « h 5 >Xi?3L ~ y ^Sb#7Tteg M 

Mmi&fr &#i&m&\z-rz>z. iztfi&wv&Zo mx\ti-o<Dmmm\z^x. 
* ©im x ksj t> si s n*> a*, £fc u * t ^ s j#-r s c: t #$? 
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^>-r^^^2075ym mtLtz7$ym*^$s) ^-Fsn^^-r^ 

Kras* «fc^©3f§£t2J £ £&T-%2>&,. T#£^j-#< 5 y ^fgga 

\z& vm%t£tL& e mm^^mzi^'TLh'r^xcDmmmomm^mtm 

t £ £ £ T it £ o m Pi tfneucfe J; tfbc r/ab 1 t> 21 tl S £ e^Mtt ? % fc tf> iz 3g £ 

wr>i&z,z. £p~cz2> 0 . #mmmz, mmvm^ntc^tvrcmmm^Wim 
<v<kvizmfe&^&z\£\z£vm%%T&z\t&Tz*z> c 

^h^tLrzmm^mt^m^mm-mz<D^mmLx^x. mm^mm 
&iz?z<D\z ! &mikfrte ! &mxte^m&^^ 

iquitinV-^bTA^V' 

frv~mz%L&mm$m%: ■ 
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T£ta#<0#££&fcB-r*ELISA, ^^'>T-i , >^-7xP>im IL- 
%m#)ftZ><> mX\tUthjE-t^<X<D±mm%. ras, p53, DCC, APC£fc«MC 

tt>\z*m&mm\zi9ii3-2nz>. z.<Djjmzm<D&<Dmmiz>bmm-v%z>o 

t>, A^>* , ras*, neu, BRCAP , &&ZfpW &mft5£m.TZ>T )V7 7 O-i )V7> 

(b) ftM*kto$iit\z4&<Dmm#(D&im. 

A^, BI, &&TSCW.ft$kV-1 )V7. (ttl'etl, l"HABj , THBVJ , 3o£Zf r 

hcvj ) , t h/\ o k°D— -7^-r;i/X ( thpvj ) % i^^-f >a-^m;1/7. ( r 

EBVj ) , mm^)^7,0^)^ ( THSVJ ) , A>^^^;1/^, TTLVI, HTLV I 

i*5«kt^it< h^tfo^-f ( rcMVj ) *w*ffl#»t»T^$ns 

V>. ( TMHCj ) ^7X1, MHC^5 
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Ate, ^3,2+o^>N>(Dft$©^DNAJ;i3^^ (Tiollaise. Science 213 
: 406-411, 1981 ; Tiollais£>, Nature 317 : 489-495, 1985 ; &£^Ganen) and 
Varmus,- Ann. Rev. Biochem. 56 : 651-693, 1987 ; EP 0 278,940, EP 0 241, 021 
, WO 88/ 10 30 K ^<fc^lil#im4, 696, 898-^^5, 024, 938-^=b#B,t, in&« 

U mzZ.-DCOm TSj-iitJ^ (HBsAGs) , HBcJ/tM (HBcAg) ; HBeiiiM (HBeAg) , & 
£LMBx|aJlC(HBxAg)^&3 .(Blum£, TIG5 (5) - : 154-158, 1989£#{I) ,:ftS 

frt>ttm?£*lZ>o HBeAg«jfa?f^^l7kD^e2:LT#^E-r?> 0 HBcAg«1837$y 
MOM & T & D v ; HBxAg«+r ~?\Z<£ K)=%t£ K) < 145~1547 5 J M<DW 6 T 

HBsAgs ( r^j , r^j % T/hj tP?^) «B^J3f^^-r;^^rVA<7)3^><D 
t). 3- K$n,5 :, S \ 7°l/-S2cfe e fc.Os^l/-Slo -389-4007 5^05 
. .$^*-r^^®e«7V-Sl, ^W.-S2*5d:CJCS-tS«fc«fc.D3^.H-sn\ yj3 

, smmz&v)3-\zgn2> 0 z\n\t2-o<Dm^tE-r^ ifvu^wt (GP27 
■ s ) t^!'j3y;Hb(p-24'). £fts©«#-jm*teSB3asn*£, ^v-si^ 

^fcM$l 1 97 =; 7 »CiS6* 3 - H U 7V -S2^«*tJ55 7 >5 J IfOi^ n 
-H.U ^UXS^m<j22675y^(Dgfi^D-K-r^c . 

«k 0 &#2nfcPf fc*£jfc«r«:«ii*-r* J: d \Z, ±12© S irCM©®* ©ftffiJBttfl! 
. $ 6 KHBV© S ^--y> U ^^ >ify I/- A (ope 

n reading frame) ©M^*<S«^V^$n*^^^:^aE^W^«ltt0fe8e>tc 
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&2£&ffc&(0uchlerlony, Progr. Allergy 5 : 1, 1958) \Z «fc Q |^£ftw<5 

o c:ne>^tn;M^S« rdj Sfcte r yJ , fc^yc r w j r r j 
^nTVi^) (LeBouvier, J. Infect. 123 : 671, 1971 ; Bancroft J. Immunol 
. 109:842, 1972 ; ^LKCourouce^ Bibl. Haematol. 42:1-158, 1976) . 

C1T : (1) B^JfFi^'J'-r;i/7.S^--y>U-^^ >^7l/-A^©U^>-22 

2) T;U^^>- 160^5 U > 5 >^\c7)^lb«> i^^-f^ft r wld^ffc^-fc*- 
-5c y7U^Acor^Tr«-try*^-f7 0 ayw^#<, *BK»:|t3 — P 
<Y 7°adw 2 #*#l^(Holecular Biology of the Hepatitis B Virus, McLachlanH, 
CRC Press, 1990 o 

f-XT'izmwfc* &^m<D^z*—&ft!&-t2>z\Ltf--mzfif-%.L\,\ ^<Dm 

$ tlfc B SiffFlfc frX (D S y > U >V~7 V— A ^SB^J^*T -5 £ t 

HBVfc£fc«, pol ( fHBV polj ) , 0RF5, LT0RF6irEliCj&*&£>. fgf^^gj 

->;i/*ssK^-r>. hbv DoioaaaEflCtta&H*, *0j«ffl»tcsam©^ 

0RF5£0RF6©«fc5fcte<&HBVialiC CMi 1 ler 6>> Hepatology 9 : 322-327, 1989) ffi 
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«ttiCTLaffi©3-KIB^J*^^^>T*fc8e>fcTSIlES;(MedIini :• 

■tfimmztiT^z, . mmztfom^%£^>7)vaL>vv^jux£BmMftv^ 

■;i**7Ctt, • ^*©,T.MU -fe.y*-W»tls MDTflftfcJ: DBitensttJK 
^^StEIDfeO^SSiai"*.- M;£<Z>aU;:;feHTHLA A2. 1 b^>X^—y^^ 

>yx-cm£.isnz>cimm$. t fcdhla A2.iA^a^-r-^ocTLK:«koi8»sn 

^>XtfN-7°,i:*^±|WIi;xk°h-7 0 {lM-r^(Vitie]loe>, J. Exp. Med. 173 
: 1007-1015, 1991 ; Vi.tiel lo£. Abstract of Molecular Biology of Hepatiti 
s B Virus Symposia, 1992) 0 .. . ;.< / . . ,• 

g, HBcAg, *5cktfHBsAgs : (SXT (DmMMlOtzmv&Z ft2>) • £^fr 0 

> BstUI, Sspl, PpuMK *3«fctfMspI) -«£tj0 9 3x£ d t\Z& B»&n* ( 
ValenzuelaS, Nature 280:815-19, 1979 : Valenzuela Animal Virus Genet 
ics : 1CN/UCLA Symp. Mol. Cell Biol., 1980, B. N. Fields and R. Jaenisch 
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m. PP. 57-70, New York : Academic) . m^fc$!&M&& ft 2 Sfc 
ibmAZnZo ^^.«7Jl/7 7 ^-f Jl/X^^ ^-Mli, HBcAg, HBeAg, HBsA 

gs, HBxAg©-r^T£fcteft&jKtt»#, &&mcmm<Dft&j%m$ft$: cbue 

^-f — ^il/^^a > (American Type Culture Collection) (ATCC, Uy&Vj 
;K — ^>K*N) , Sfctt^Jf-f yv'i • /M^T-^y a^-tt(British 

Bio-Technology Limited) (13— ti/^77*-H, -f >^*^ > H)^-6lP 
mzmZftZ* tt&MlZ\Z* BBG12 (1277 5 /m<2/£?£Me£ 3i- K-TSGM-CS 
Fjte^^WT^) ; BB6 (^>"7-r >^-7a:D>^n- Htl>^I^ft 
5) ; ATCC No. 39656 (TNF^^-H-TSBS^J^WTS) ; ATCC No. 20663 (7JI/ 
77^f — 7 3LU>*n— HT^E^J^W-rS) ; ATCC No. 3 1902*5 £#3951 
7(^— ^-f >^-:7;rn>£n- F-r^Se^J^^-T^)) ;ATCC No. 67024 H> 
$ — □-r^>-lb : £ra— HT^SB^J^WT-S) ; ATCC No. 39405, 39452, 3951 
6, 39626*5«trX39673 (-T — □'T + >-2*D— H*r*iB^J*-&^-r*) ;A 
TCC No.59399, 59398, ££#67326 K — O-T 3r>- 3 F-T£IB?'J£ 
^W~r§) ;ATCC No.57592(^>^-D^ + >-4£3-KT£IS?y£^rr3) 

; ATCC No. 5939443J;#59395K>^-0-r^>- 5^:3— FT^SB^^r^WT 
«.) ;^LTATCC No. 67153(-f >^-D-f 6 — Ft§ie?iJ^^f t^) 

mt^77^5FH 7/U*>^-f ^Jl/ft-HU^ya > (ATCC, □ 
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J UV—X (Advanced Biotechnologies ;*U — ^>F'>H) (D 

5*7^ f<DttmmiZU, ATCC No.41000 (ras 0 1 CO ~r H>|:g^ £ T^CDll 
£S^£"^tf) , 43J:^ATCC No. 41049 (12#g<23 KXcGfr £> A^</9^« 

/0*£>£o . 

e>t#e»n (m«\ ATCC No. 4100k lES^rasgfi^n- HT-SIB^'J^ti ; AT 
CC No. 57103, abl £ra — FT-5> ; ATCC No. 59120££te59121 v bcrj^£ri- 

-^©arffi (M*.te\ Sambrook^v ,:tu3i!i, 15. 3OT#M) 
■T£«.te5fejfi^*.;#fcras©«k:5^ 

3F>12. 13, tfc»6I) ©fflffi^SW^^ted: rj^gc 

Mj£®3.<;i^iaM£^ 

*>^-r^jl/ : ?:t-3l/^y3 ^UATCC; -ODyft^;^ *U— 5>1^N) cd 
i.cfc. "5 6».'n*. ^JA«ATCC:.No. 45020«> pBR322 (Mori ar ty S, , Proc 

. Natl. Acad. Sci., USA 87 : 2606-2610, 1 198.1) ©Banff I &m%t$k(D± J !f 
yADNA(t»«b/tDane«iW6attiSnfc) (BlumS, TIG5 (5) : 154-158, 19 

• • • • ' • ■ ••■ ! • ' i-: ■ 

NA£, SW©K^J©Vi-rn^©l!lOiB5>Jfcffi*IW3&:*U £ K^-fv 

-tffl^TPCRfc * vmmtz (xmmrmi. m, 202^ ; 4, 683, 195^^^ s 

00, 159-%$r#M« PCR Technology : Principles and Applications for DNA Ampl 
ification, ErlichU, Stockton Press, 1989fe#P,aj „ 2 #$|DNAte, 
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5£&Taq^U*7— fc\ i2^^WDNA7°^-r , dATP, dCTP, dGTP*5J:tfdTTP 

o 

tfjM^Me^^— Kf SBB?!lW:£fc» #l*J£Applied Biosystems Inc. CDDNA 
(AlAfe*, APB DNA^M^^;P392 C7 ^X^-^tV > #U*;i^7'>N 

CMV, V ho^-r;i/^LTR, SV40, /3-7^>, ^fc^n^ij >^P^E— 

5&*&/flT#£> : ^U^-Y^X (Evans Nature 339 : 385-388, 1989 ; 
Sabin, J. Biol. Standardizat ion 1 : 1 15-118, 1973) ; 7-f ; *t 
UTS^^;U7.^fc«7^">XT^-r;i/7.(7) < fce)75:^^^x^<;W7 > (Fisher-H 
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och£, PNAS 86:317-321, 1989 ; Flexner£, Ann. N. Y. Acad. Sci. 569 : 86- 
103, 1989 ; Flexner£, Vaccine8 : 17-21, 1990 : .*SI4$ffiF£4, 603, 1 12-ff, 4,7 
69, 330-^*5«kI/5,017,487^ ; WO 89/01973) ; SV40 (Mulligan.^ Nature 277 : 
108-114, 1979). : l/hD^j^ (tRS#I^4, 777, 127*1, GB 2,200,651, EP 
• 0,345, 24243 JttfWO 91/02805) ; -f >7 )lJL )l7s (Luytjes£, Cell 5 
9:1 107-1.1 13, 1989 ; McMicheal N. Eng. J. Med. 309:13-17, 1983 ; 43 <k 
tfYap£>, Nature 273:238-239, 1978) ; T^/VOIX (Berkner, Biotechni 
ques 6 : 616-627,. 1988 ; Rosenfeld£, Science 252 : 431-434, 1991) ; 7tV 
mm^-l )V7,(DJ:ofeA— tfV'OVTs (parvovirus) (Samulski J. Vir. 63 

: 3822-3828, 1989 ; Mendelson £>, Virol. 166:154-165, 1988 ; PA 7/222, 684 
) ; (Kit, Adv., Exp. Med. Biol. 215 : 219-236, 1989): ; SV40 ; HIV 

(Poznansky, J. Virol. 65 : 532-536, 1991) ; 00 (EP 0, 440, 219) 77. h 
nry^CJlT, ( : • • ; . ■ ... . v :■ . 

Munroe^), J. Vir. .67 : 361 1-3614, 1993) ■ -feA U ^^M^-f fr7>&&&3 P 
j-V'Ol'X, &<kZ$m<Z>V^ ))<7,% (MXU, EP 0,440,219 ;. W0! 92/06693 ; * 
«#ffFSfl5,.166,057-^) o ••» ■ , . •<• . ■ .■ •■•..> . 

RNAtf U * 5— ifBBETIKv *J«ktf# U T^-^mSB^iJJ; D J^fflJMB 
^^-f-yi-ya >3Sd**l#3ns. 7JP77 O^JlX cDNA^ £ j^r-f^J* 

«:©-r>k*KD fe^ic § i # $k v i t, # e> n-s 7 ;i/ 7 7 17 rna^ o $ ^-ft=t 

5=- K 13 3?iJ , 7^7 7^^ RNA/Jn U ^ 5 ~£B«E?!I*3 «fc XSOfr U 7 j-^SSB 
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J£5£ll*3, ttlftrt, Ml*l> #ttrt) fc, 

li l J^7i^ya >(lipofection)©«fc5ft®*<£#»JIl$>^ (Feigner Proc 
. Natl. Acad. Sci. USA 84:7413-7417, 1 989) , fi^DNA&lN- (Acsadi S>, Natu 
re 352 : 815-818, 1991) ; IR/h^itflcfflf* (microprojec tile bombardment) ( 
Williams^, PNAS 88:2726-2730, 1991) ; &.m<Dm<D V tfV — & Wa 
ng£. PNAS 84 : 7851-7855, 1987£#{&) ; CaP0 4 (Dubensky^ PNAS 81 : 7529 
-753 

3, 1984) ;DNAU#>F (Wu£>, J. of Biol. Chem. 264 : 16895-16897, 1989) 

■,mmmn<D^ (wo 90/11092) : *fe«^bfc7^y^-r;i^xtc^b^D 

NA©&^ (Curieie., Hum. Gene Ther. 3 : 147-154, 1992) ;^'J'JyX U 

G. -> > H tf 7> A° y fr- 5? > £fflM 
#56 Hftli&til & H T . 7 ;W 7 7 *7 <i )IX A y +r— > ifBS^W 

- & e ^> -r ;i/7> m mm m &b ? > x \zm& s n * , 7 ;u 7 7 o «< a- «/ 5; 
X7i^>a 7)V7 7V^)\'X^?*-m£MfaW&ftyiti-r 

D-> < i:7;i/7 7^-r;U^#«|jgSej6^fe^-rSfc86^ T6^>t: hciRNAtf 



(59) 9-503657 

IZ^V^ySr- i/ysf-ZnrC, mmi±&-( )V7%&^7L^> 0 7)V7 77^ )17 

$ns©*?*5. &?T^??—m±m&w<D®m£73M%mmfc-?%>fzib\z 

(Dmmt. ■wAQ&^mw^ z. t t.mfkmzi* *-^mmit^nxAn e> 
© fc ©*ffliaj4 u. -t;7-^ — ^ m±ir& m m&sz >i 7°m ^m^mmiu 

t§l2 0lO7;i/7 7^^M^f3i>«$n-5. ^>k*hDT^bfc7;i/ 
<Dfty\f>#fflfaW\& (pseudo-typing) tmttl^UM'VT'^y 

3L>m-7'w& : $:mfc-?z>z\£\z£V)— mmzm&znrzy^ fr7.%L^<DM*n 



(60) 4#*¥9 - 5 0 3 6 5 7 

-f \f>^<Dfztbiz 2^07yD-^M§tatt^ 

o »77°D-fH zKflSttnrt&tf-'Ol'A-Gge (VSV-G) £|WIfltfgilT 

tT >^«jAfg^«^^^T^>Clt^ii£BJ$nTV^ (Marsh, Adv. Virus Res 
. 36:107-151, 1989) 0 Lfr L*-f kf^^ftfcT;^ 7 U-i )IX^7 f-ftL^ 

Xgag/poltenvgS^'J^^W-r^l/ h □^-1' ^r- > ? >^«^(^JA«*, W 
0 92/05266) ^ffflt^^it^S. 

5 -RNA#^ £ ^ 3 ^£ 5i D & £ ftfc 7 ;P ? r »^ )V7 DNAfgil^ 

^7 37 -tf^ffl £ ft £ 6 SX D & £ tlfcMMZmb L- T </> & ViRNA< ^ - \Z 
(constitutively) ^JIT^/r^ Z\<D77° □— ^«^*©ft^F B 1^^fcoTie 
V^^l/^^^^t^-r^^^^ffiTfe^^fe^on^Vio ^0^^T«SP6RNA/^U 

^ ^ —£mm%m & ^ w-r 5777=M^^e>* u «>e^ $n&^^-it 

Ggffl $ ft -5 lllif fc&5£ $ ft 5 atfOfc 7° D ^E- ^ -BB#I Tfi j& $ ft * o ^07° 

>?>^«ffliat*fc9iASft. ^^«^©77«^-r«^{^iRi7 d-- >^$ft 
1. &m.^??— 

7 ^^-<DB^mi$.<o3' w.ntnv7-—^>^m 

mmsmipf—n 5 ' 7 fry 7 )V7^m&um<or%<Dmm&x\z&K>m£. 



(60 4fS¥9- 5 0 3 6 5 

•ffi.K^ D^li$n^^t$(Dto^MH^(TAF)CD|l^-r*^ ;.(Pawel;etz£>, C 
r ijt . Rev. Oncol. , Hema.tol. 9 : 197,, 1989) ,„•• *^igo.l.S)CpMis*5^Tv- 

TJV 7 T p OVTs 2 ? - *m texm St * S E t 3 » $> jft^fr 
£ £ jS 5 i* £ & ttK&*f * , » iaJfaWfT^Sf: (Mos es 6 v ,Sc i fence' 248 

: 1408, 1990 ; Shapiro^, PNAS 84:2238, 1987) SfettfrSE© U # 

It^^fcT^. . ;;. ; . . . s .. 

HIV, HBV, HTLVI, HTLV II, CMV, EBV, 43*tfHPV©«k S&riGJtelEv 

^^tc^-r^^it^ (#«Ett*fctt«Baatt) ^M-r^fe^cDia^ 



(62) 4**^9-5 0 3 6 5 7 

tm 1& U iz 7°^ - £ £ & £ £ iz «k 0 ? -f ©Mfc * WCi^T 

mxT)vyT^^)i7,m^m^^>z.£iz^K), tiWMM^itb^bT 

^m^^mmv^M^<DmmzMi,xmmm^myi,x^^, mmts 
wtm<DVim&f&m,-Tz>&5\z&ft2tiz>o z<D%>&jfc&\tmm&jEv^m, 

Tfct>%* MHC^^X I &&Zfi/'£1tmifrT£CV3, ICAM- 1 , I CAM- 2, LFA- 
1, titt\tz:ne><Dm®l#<D&5fcttmft?££'blz 

ift^£^TS£#j£j3c£ft<& Altman?>, Nature 338 : 512, 1989) 

, ^-bTZmSWu (a) tlbXt^ctWCWSii^-e^, (b) !S 

^«fflj§ayyAi*i^t)ji*n^<, (c) ^^t$.^me.mmm\z^mm^<, 

tLX (d) *5Bat*fc*, 7^77^M^^^-T 

tz&iz, 7 )17 7 ? ^> £l<xmm<Dfr&<DM1?;Alzft 

isX&±fcV'fj\'X'<i7?-£Lx®%iz%z.t>nz> 0 

© )V7.inMf)m^ nz> £^o &x\ &mw(o z. ©® \tm& izmm~? £^ 

e>&Mmxtr i — •yizMT&fo&timznzfz®, z\ n\tmmmq**mt z> 



(63) 9-5 0 3 6 5 

hhh&»mm£t* izi&Gox&t>m& £ n:^ ■ d © £ #t rb <z> * * 

gag, poly- ! eriv*fcttffiO^'r;i/^tft?ae*fett^5 r 5 : ' K^n— H U: '^<f )V 
^7°^ Fa*#J© 1 oi;fctttt»©lK^Lfc:3 bT-^fSSTTS. 



(64) #«¥9 - 5 0 3 6 5 7 

ttcj; D^^^^"T^ (Haseloff and Gerlach, Nature 334:585, 1989 

n 1 2~ i mmix &z>tc®. z\n\ZMA^tz « v v □ ^ -r y y a © «t 
znz> mm « 

-rz>z\t\z£K)) mmv, fr^cw<D&?temmz>&mtem&&mffl\z^%i-tz> 
)V7s^tM^^ )V7,(Dmm^tcmmz^^mmm^m^(D r^j 



(65) #^¥9-5 0 3 6 5 

" . HIY©*^ : .tSSfEffl CO 2 O COW «gpl20/gp4 1 X >^ 0 — y°m m £ CD4 U -fe y 

*m*.-rz><D\z. mm<Di5&tmm<Djj • ; - .. 

n \*ffim&<Dmm * mm u & n <d& & $tg * rb#t & t> © tc^sai- *> z\t\z^ 
<ormmzmmTz>z\t*Mmtz> 0 v-i )V7,mm<D^<D&oum\z\-$. brjr. 
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ffi.s.rzte&fem&mmm? \zm-r ?tzmm<Dm\z\z, (viabi 1 i ty 
k mmm, mi^^fi-Mzn-r^^(Dmt mz.it. &mm.&) > 

(a) mmmm%\ 

^(Dmmm ( m^mm ) izmm?z>m<Dwn<Dwmzfo&isT&^z>o $ 

M©n©^ttS«I (leukophresis) T&tK ZL ^T«f@A©^20 

^$n«^$n^>o ^DjiLfe^feff^n^c tuize 

0tJAte\ HIV tatSfi<£>i33!R©&l«) fc#>l£, ^OJ; 

(Dm&(D^m\to^)ixmm\z>&m-c&z>tc®, zmmmw 
mmizMm~v$>?>?o 

)V7 ;i/7>RNA^rV A£>IE :7°~>y hMt(encapsidation) 

gfc * it -JwrfL £ ^ « t rna 7 0 ^ -r -7 - m& & mm? % » 



(67) 



9- 5 0 3 6 5 



tt, HIV LTR*^-©«^*h7>^?gtt^b-r*ffi*^iOLT*iD, tat S3 ©IE 
flrfctttH* (H7>XF$t>hl:) *S#-r*^|gfttatSceT**.-J:©«J; 
3fc^Xft#ttHTLV IItatSetlpl3£Snfc ( TX II Leu 5 J - W 
achsman£. Science 235 : 674, , 1987 . 2&&$i&fc<D h 5 >X U y 

ffi!£P.I$-r3teTT&£ (Friedman^. Nature 335 : 452, 1988) .v • 
^i-TlK $ n-Si ..HIVCD^fleMfc*— *T • HIV . ta t«.a;5fe56S"r.*IBIiat* 



/tat.^Qi®m©3 e--*-&«:i:*«iia***ttffl-r-s r^^Tta. r&\z r 



4. 
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rnasb^'J) (dw& \z & \o mm $ o 
z.(Djjm(D i -cxDmrnmrniziD^x. u^^y^yyu-i )V7.^?$~\t. m 

?-ftj&mz 

£ vmtk-zn&mmmmmizi: vmvcmzWimzn&o 

. aJvXafrUtfSMWk. U#'>;Wb, £ fete 7° 'J >-£fctefcf>J 5 ^>-^-^co 
2SS»J G>te<0tti» © fc#> co jt^T * Z> z\ £ &T*£2> o Z\ (D&fcT ttttfLSMb 

©^7— >*^3jNU^^;i'h7>^7x7— -tfJie^fiJ&^T** (Besnard^ 
, Mol. Cell. Biol. 7 : 4139-4141, 1987) „ Z.<Dm<D0kftWW0£$im&. : T-£.i8. 

ilCftlt* (Searle<b, Brit. J. Cancer 53:377-384, 1986) . 
TOttfkfc&Sfc flffliJ ( "immediate early" ) &fcT*^-?Z> Z. 

risi^Kj ) £«ttfkT*fc»©«nfc«»T»<5. Tfc 
dn^co^-f^tt r^^gj m.fc^£Lf$.mzjfc&Tz>7)\'77 r y^)\/7, 



(69) 4#3?¥9- 5 0 3 6 5 

copmy^^ n.. cine. ©*fflj^^i^A^ ns. >azt Jt^©^ ^ 

m-ZntSLtfnUfeZfe^iFuTmimZ, Proc. Natl. Acadv-Sci. USA 83 :8333-833 
7, 1986) o HSVTK (MfcJE^SKtStt^f ^ £ l^v* ^ U^" 
r> tf). ©«J5JcW (constitutive) .;^ig^J;D> un^^Jtt^Of^ 

^©ta-s-te^ uho^-r;i/^^^^— f&«©*:v>R.i:aBjia-«fco-v AZT^ddc©^^ 

M«kOfiiST**^ *ttTfc»IV<pJ#**W&fcffi*-r*. M©d-x 
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y)^w^tz\^m^n^Lm^m\z^^n^^m^m.^^m^^^r 
Tmm<D£?tzMm ; m&wn\z<£r)mm2nz>o mwuzzw&otzmz, m&m 

\Z. MfofaX-OXllV env^<DCd4<Dffi&\$, £#?gtt<D&£^7-f )lX%L I ?<Dmi£& 

mwtz>&. z\<Dm&\tm\zm&\stt&T'&K)mmmizftmmMmm\tz.n 

fcKMfeSE3*«fcJI* (tolerant) T*5)tl^ra4fc«>, i#tt©^U7 7 

2. CD4/HIV|g'&#tt«IBjiajE©MHT»«>t$nTViSfc«e>, (HlVJg$3&ifflfla* 
<Z)il^J©HIV-envCO#ST-e) CD4©ieiP0^3g«$ S Jc^5$^:ijiffllia<Z)5E$3l^g 
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AS^£fcJKtt©#JB(0»JAtf, HIV tat)fc#fcLT4#£©RNAE#lfcft?r 
f * <k a teT * - 1 \z «fc 0 » #ttJWSJgtt#H)::#ftWfcfcS>. 

&mK%z.£5\z,\ftvT*<DK7^)vx&m?zmjfo&&m^g*&5\z mm? 

C7) ftftettft * CD £7 -f C-fiSJ A fc£> : . HI V) <Dtk m £ *J£ B f £ *. : 

«T*iitK<fcD, z.<p.mm\-mM\znm^n^> 0 mz.y£i my\zm^tmmz 

i^tStf, tat£rev£f££>. ClC0f^««, tat*5«ktX/*fcttreVRNA<£ 

k «k s igtt^b K«k?T, mm*.? )\<y r v )vx\z3iX)5m-zrLZ>'?-t)- 
mzmteZitzt. ummivto&<Dm&\z&&iz\z&yt&&<k'r2>o ;w>7x 



(72) 9-503657 

mm?&mmm<D—mz^^T\z^mttfc&wte-?z>tf, mow^x-fo^mm 
if) zztm-rzo 

mm iz hIjkE l 7c «fc -5 , bj « y ;i/ ^ t ^ l tcH * cd3> 
i ^tz\t^n^±o^^m^^z\t^x^^^^—^^^-r 

ilfi (gpl9) §ttl). ^©gpig^^ttc^/jN^qp©//^^ IlfflC^tl 
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te, iSMMi:i^t^#g©ff ^ b < □ — >cDT|fflJ3&U-te:/^-CD 

.^^-SIS?R*t^TiAlrns. ' • ■ ■* .. .. .. 

■7. j :-. .' : . : . < »■ 

^;i/^>$iJt®, m^W*fc«MM 

££«@£PilCD«^ (b) ^Plg^fe§^*^c«^a<Dii>/^.Vi«j4Ma 

*>V>iv„il3 V^TO-Jl/M,- 7j/y>T75t- tf£sJS*E,- )3-^D 
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Tte> Science 256:794, 199243^;^ 

The Metabolic Basis of Inherited Disease^ W,6WL, Scriver<!b, ^2^s p. 
1677£#Bg) o 

8. TJ^r^^^fefg)^ 

-^fctfnrr^o (i) jM^©i£'ga£A» • (2) ftfe 

©jffiiBl^fcttffi^OifigEaA, (3) jgPift^ (4) Art©A> (5) fiSJglM 
HKOifigBgJB, (6) llf\©iIiAlfcSSiSS0M^liJ:D, MB 

sKitT, mm*iE'%\zmm-tz>m&LM\z-?2>. (c) s^aBia^ssai^n 
T<DmmfflWft&*mffl-rz>(D\zmm-f z>z 0 mmzmwtzt. m 

KJ^ff£-5-*.£>(Karin, New Biologist 21 : 126-131, 1 990) 0 -ftzt>-*>. 



(75) 4$S¥9 - 5 0 3 6 5 

mmmmzmmz&z l-D^mt:. c-myc/MaxAT-p^v^-^H^s-g- 

h h izmm an, myc/Max<\7r n v-t-fc J; K) ftmt £ n& CD £ IWJ 
,^3m£^firf3g^ 65 : 715-716; ; 1991) c < 

• V> c-my c ^ tc «c-my c/Max (DMmZ, TJl 7. ruH WX^ & 5> — \Z& 

frTfr\607:z;m (&^m8o^,u^ F<DRKMzmm?z>) x& vswilx 
*tc\zmm<Dmmm®zM&T%m^z?-yTj >7'^ntm<Dm^^n 

/&tm%.>?"£ >*/U #+F-T l±Bfr t £ t>. \Z -7)\>7 -y. 7 < )IX ^7&-\ZM 

m\(DT.7°u^y&z> 0 mx),* h ^ •> x ftmm^m^w - K Bommm&z 
m^<DWnte. iiiei ^Btt^iz^a^^-^^iz$>^mm±^ 
n&„ m*<D!fan (ftzmw^ h#-r iz&zmmiz&Q* i k b& 
u >Mitzn. m- KB\m^umzwn^n, z\z\xmmmwh?>7,?% 

'It'fb^HgSr^-r CBaeuerle and Ba : l t imore, Science ! 242 : .540-546, 1988)„ NF- 
k B/, I k Bm&&<DffiM\t, I /c BCD U. >^<bg|5 
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o (Turner and Tijan, Science 243: 1689-1694, 1 989) o 
J. WkMm.i&m 

mmm&ftj&'t&z.tiz&r). v-i )i7,&m.m<Dm~z:&ft'rz>o ^<~Dfr<Dtt?m 
tjimmmmiz^x, mmmwmm. m^mmmmam. 

%m\z±^<Dm&$ktt^ )V7s*7 j )v?—\zm\s-cmmt\s> wzfaffimm& 

(7^fJl'hD>-f^yny-tt (Fi It ron Technologies Corp. ) > Nortborou 
glu 7trfa-t*/y«) &£fc«k0«arr*>. l*^'OHJiSJi«^*3^T> DNas 
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ft^mmmti ? a cat z.t\z&r> mmmmm^ o ^mmmz^m-z 

^6*»*|ltebT*IM6i»«><;^*»fiK-r*. lo©HJMB*t*T, RR 
•bjfcfilfc-S.CK ;i'7,-<^H*»IWfcift* , (SuperiodulVo 12K) &3fD#^fcEdwa 
rds Refrigerated Chamber (3 Shelf RC3S uni t) ICAftS'' Phi 1 1 ips £>©tE«tr 
•*teSPg««l£*5l^.(Gryobiology,' 18 :414, 1981) : £JBV»T, Mbfell^^ 
£ -Y L < « - 40<C - — 45<OT 

£ <£ -5 fc - 2(rc ~2 5<c s ft £•„ • • ; 

0,748^).„:i«m^ST«7jctt!l^«fe^^C^Di^$n^^#:M 
£M) ©tlcAftSft, »R«©tt»^67K»»a3&JfiK:M5Br*.. «JItt»£B 
tt#<0*tt*6AfT*4 <«*fcfc--Drytec ltd. , N >;/ U y ^(Tonbridge) 
, -Y>^5>F ; Lab-Plant, Ltd., JX?-? j -)V K (Huddersf ield) , -T>^ 

Hh7^r>t-8I (EM, Science Aquastar™ VIB volume t 
ric titrator, t;KCherry Hill), -3.-*?* % ^^ttS 



(78) «Sf 9- 5 0 3 6 5 7' 

igfcpH«7. 4T& D , #f W^5$kW>W0& h □ ^ ^ 5 > (tromelhamine) T&3o 



(79) 9- 5 0 3 6 5 7 

ifl. 0^i,<^7K^mm^n^ o :^m^z\tmmmmm^mm\zT^^mm 
&mmt.z>z\ it fe.T^^c 2= s \zm$kx.*y^ )v.7><Dm&&±vf z. £&<&%\<dj& 

#-f:>, ■ IL- 2 • >^'J »^*>:-:.(«^i«BK^rD^5» £fcte^K#A$J^£ 

mm*^mz^&m.K!fomz&Y)'&7t-znz>. .. 

x a> e. mm $ n& c y arna rnajwhs! $ nfc7c©»£3! v-ov^z&z 
mm\z^mmmmmmtm--<DmPkmm^m^-t^z\t7!)^^^o 



!&(Culexus univittatus)^6>¥SI$nfc"»Htf^C7-r;i/^Ar-339t*(ATCC # 



(80) 4#*¥ 9-503657 

VR-1248, Taylor^, Am. J. Trop. Med. Hyg. 4 : 844 1955)%, "Stf— AA* 

^-W«OfflK)|ffll&TW*U MlITit^t^ (0. lPFU/«) . 

te\ zs> KtfXtfl'.H'^hrt* (U— • ^El/^ri^— (Lee Biomolecular) , +!"> 

&<dj:?\z. mm<D^mm^ otreiox (w/v) ^ux5 i i/>^U3-jp 

(PEG-8000) T«MbfclfflM^^e>~>>HtfX(7)t*U^->^^-r^c PE 

rtU zfdT^^A(-T >t*hD> ? x>(Invitrogen))?r^fflb^:^D^ htf??* — 
£<fc -7^x;WbnRNA£#grr&. TIB^iB^J^tr^U £ h* 

5' -TATATTCTAGA (dT) , 5 -GAAATG-3* (gB?iJ#^ 2 ) 
smo^ZVJr^W mWWffll > Xba I BSBK^ 25j@©Sgeb£:dT:2 £ 1/ 

(1) mm&mRM\Z>&m<Z>* tfUT^XJWfc^H^ (2) #ifc(7>niRNA«£ 

o 

SP6 RNA5^U^7— t'^ot-^- ^JS-r*19fl©^^W*?-HEJUi, 5' 
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it. 7°?X$ K^7^-(pKS II\ X h^viXStrategene))^ U U 
@B?'J^<£>PGR7i >-/'J 3 > (ampl icon) :.<DM A£{£ii-f 3 0 SP 6 - 5 ' ->> H t* 
X Jli^ft 7°^ -f ± v > H h*7 A Si««*r & fc& \Z&mt£±T<D 7° 

#BSie?'J (S?x >A>7 (GenBank)#af#-§-SlNC 
G)teStrauss£, Virology 133 : 92-1 l'0\z 







*-» 


i SP. : M 


(5'->a 


SP6-1A 

5 


Apa I /SP6/+ 










SIN nts, 1-18 


3 


TAT ATGGGCCCGATTTAGGTGAC 


Apa I 








ACTATAGATTGACGGCGTAGTAC 
AC 




IB 


3182-3160 


4 ' 


: : v /.,'.!, : , 
CTGGCAACCGGTAAGTACGATAC 


Age I 


2A ! 


3144- 3i64 


5 


ATACTAGCCACGGCCGGTATC 


Age I 


2B 


5905-5885 


6 


TCCTCTTTCGACGTGTCGAGC 


EcoRI 


3A : 


5844- r 5*864 


' 7' ; ' 


.1. . • ■ t • t! 
ACCTTGGAGCGCAATGTCCTG 


BcoRI 


7369R 


7349-7328 


8 


CCTTTTCAGGGGATCCGCCAC 


BaraHI 


7328F 


7328-7349 


9 


GTGGCGGATCCCCTGAAAAGG 


B a m il I 


3B 


9385-9366 


10 


TGGGCCGTGTGGTCGTCATG 


Bel I 


4A 


9336-9356 


11 


TGGGTCTTCAACTCAGCGGAC 


Bel I 


10394R 


10394-10372 


12. 


CAATTCGACGTACGCCTCACTC 


Bs iW[ 


10373F 


10373-10394 


13 


GAGTGAGGCGTACGTCGAATTG 


BsiWr 




Xba I/dr 25 / 










11703-11698 




TATATTCTAGA (dT) zs-GAAATG 


Xba I 



-h? (Thermalase) &££ttDNA#U * (TAU^ntt (Amresco Inc.) V 

Dxsoion), avwa-w) t, &mmfr<om&ztiz\.m<DHgc\ l &tt'tz> 
®mm&mmi>T.-w\*<DRjfc-cfTt>nz>. zziz, zwRmz* 5%dmso, & 

ktffty b - 7s$— V • 7>> 7 7- If— X (Hot Start Wax beads) (A°— • 
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x;^-(Perkin-Elmer))£^, TfBOPCRtgit>S7°P Ma— ;H&&JB-r£ : 



MM Cc ) mm CiD JaMtt 

94 2 1 

94 0.5 

55 0.5 35 

72 3.5 

72 10 10 



mm&* 6m<D%.m*£f&Ml&i£'Tt>CR Wipf — (-r >t: hP^:c>(Invitrogen 

>?;c>(Stratagen)) ^ ^ — (DApa I & J;0?Xba I gP^CD^fCjf At^>. Z\<D9 
P — pVGSP6GENtP?^o 
->> H IfX^rV AcDNA^ P — >pVGSP6GEN£. 25j@©^ ^ 1/^^ F*©#UdA 

: dTX h l/u/^©™(C^L^{iST-pVGSP6GEN^ 1 ZXba I 

-fb^^fQ^t^^-r^c mKtt;pVGSP6GEN^P- • ^U-XGene Clean 
)(;t-r^-101 (BIO 101) , ^ • *-f^ (La Jolla) , # >J T'ilb 
, 0.5mg/ml^2iS^ilST^)o OT^^^f^^J; 0 > ^^bpVGSP6GEN^ p- 
>©^^-1'>lfhPT40 < CT90^r B 1ff P : DNA2ml/H,0 4. 25ml/2. 5mMONTP 

(UTP, ATP, GTP, CTP) 10ml/20mM<£>m 7 G (5' ) ppp (5' ) G*Ty7°m®l 
#:i.25ml/100mM<2DTT 1. 25ml/ 5 Xfc^MmWi C/P^#(Pr omega)) 5ml/RN 
asin (^n^^) 0. 5ml/10mg/ml«>^lfl^T;P^5 >0. 25ml/SP6 RNA^IM^- 
-fcf CJn^m 0. 5mlo ^f>t'hDg?SM^H DNasel (7°u*tf) fc«k 

&m CJ#7x^f> (Lipofectin) , ^^P-BRL (G1BC0-BRL) > 

rt—if (Gaithersburg) , ^U-^>FiN1) tm^mzh. U%<DU ;Px> 
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x^GQmM<Di'^-utemnt£nf^\i-/\Ax?—wm-2\ (bhk-21) mm\zm 

~>.,s ><D9mm^ XS:iEH©^g«'l4^)m (cylopalhologic effects) 
(CPE) £ ft 5 c ~> >. H t: X cDNA^7 D — >^ 5 ^ $ ftfcRNA£^lt& ^ 7° 1/ 

— >T«, ejffi&CPEteMi?£ft&^o h^>7>7ac^,h$ftfc«^ 

« 1 ^£ft£pVGSP6GEN(2ie?'J#^«> *BJ*Ba#fCfB«$ftfc>-> Fk'X© 
^VAi7D-><!:yx>A>^ (Genbank) \Z^^tl^>^^ )V7,(D^ u — XDm\Z 

m\z&tfz>}mw®L7^ ;m^<t<Dwm%:ibfz.t>To E<Dm^mitt>^mmm\z 

fr£l*5fflm &MfcT Zfctbiz, ttrizE <D 3 h* U ^ >RNA£RT-PCRKI cfc D 

rtJlS^^^h C7°D*;tf (PromegaK 7vV XMadison), ^ 73 >is>>M 
) ^ilT, RT-PCRT>yj3>^^©ajgiB^J^(Cj;D, mm<D*?7V 
t5 1 Kt:Mt?.ie|iJ$Ml> ^bT^jS-r*pVGSP6GENIB^J^it^-r*c CO 

S3f@©#^#'l4y5ym^k, Gly-> Glu, Asp->Gly, & <fc <^Tyr->ys^\ 
"7-r;i/7,^^ l/^F2245, 6193, 43 <£l£6730Tf!g|£ft-5o Cft^CO^^tt 

5PFl^fcteu ^T<j7-r;i/X©#^^e(NSP)jl^(C C*^ l/^F2245«NSP 
2\Z, ^^1/^^F619343J;^6730«NSP4^) lig^ttSft^o 

NSP243J;^NSP4j1^cd^^ fu3zB©cte> lc 5 m^y-PffimLfcZ h y£ 
^&©tfU^">RNAS^bfcRT-PCRJC«kDjiJ5JtSft*. M5zf!<2SP6-lA/lB;7 0 5-f 
V-^te, ^^U^H2245aS{b*«E*-r*fc*fcttfflSft«). RT-PCRT>7 e U 
Eco47III:fc<fctfBgl IITiSfbU 882ift£#*rH-£ 1 %7fiu- 
^/TBEy;P*ft*»fcJ:?J»«lb, Eco47 III45J:tfBgl IIT©^b*5«fc^CIAP 



(84) #^¥9- 5 0 3 6 5 7 

&\Z&mtsnz> 0 RT-PCR7>:/U3>£/&'#j£, EcoR I :feJ;tfHpa I TilWfc U 1 

, Q50i&mftmfr* i %7fiu-7,/nW)vnmMW}\z & vmmv, pvgsp6gen© 

ttJfcTZ>mm$ , lz3Z&-fZ> 0 d(D^P->«pVGSP6GENrep<hP?^ 0 Xba I T<Dffi 
ik\Z£Qt&mz-2fttzvVGS?6Gmev<DMkfrib, -f >¥ V nm^ntcWMZ&Z 
BHK#fflJJ£<£> h7>X7i^->3 >te, fu 5 K h7>77x^-/a >(Dl8Bf 

K:j£$£H <Z)CPE £ =b fz. £ f . 
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XT r 4 7 Vs. V ( Viagene) £ i? 3. V r< V 2 ( GenBank) <D @B M 0 fel © 
'> y K b' * g) ff J J* $ P-ytDfg • ■ 



-1 Y y ±(D 7 \ J Wt 

sin nt. itg $Mt 3'K ffi a ^ 



45 


T->C 


N.A. 


N.A. 


N.A. 


&&&&& : 










353 


c->r 


UAU->l)AC 


3 s 


Tyr->Tyr 


1095' 


A->C 


AUA->CUA 


r 


lie- >Leu 


1412 


T->C 


uuu- >uuc 


3' 


Phe->Phe 


2032 


A->G 


G AG- >GGG 


2' 


Glu->Gly 


2245 


G->A 


GGG->GAG 


2' 


Gly->Glu 


2258 


A->C 


UCA->UCC 


3; 


Ser->Ser 


2873 


A->G 


CAA->CAG 


3* 


Gln->Gln 


2992 


C->T 


CCC->CUC 


2' 


Pro->Leu 


3544 


T->C 


GUC->GCC 


2 


Val->Ala 


3579 


A->G 


AAA->GAA 


r 


Lys->Glu 


3822 


A->G 


ACC->GCC 


r 


Thr->Ala 


3851 


T->C 


CUU->CUC 


3' 


Leu - >Leu 


5351 


A->T 


CAA->CAU 


3' 


Gln->His 


5466 


G->A 


GGU->AGU 


r 


Gly->Ser 


5495 


T->C 


AUU->AUC 


3' 


Ile->lle 


5543 


A->T 


ACA->ACU 


3' 


Thr->Thr 


5614 


T->C 


GUA->GCA 


2' 


Val->Ala 


6193 


A->G 


GAC->GGC 


2' 


Asp->Gly 


6564 


G->A 


GCA->ACA 


1* 


Ala->Thr 


6730 


A->G 


UAC->UGC 


2' 


Tyr->Cys 
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8367 


A- 


>G 


AUU- 


->GUU 


r 


He 


->Val 


8698 


T- 


>A 


GUA- 


• >GAA 


2' 


Va] 


->Glu 


9108 


AAG del 


AAG- 


>del 


1* -3' 


Glu 


->del 


9144 


A- 


>G 


AGA- 


>GGA 


r 


Arg- 


->Gly 




A- 


>G 


a r it 


• >u b U 


1 


s> er • 


->G1 y 


9983 


T- 


>G 


GCU- 


>GCG 


3' 


Ala 


->Ala 


10469 


T- 


>A 


AUU- 


>AUA 


3' 


1 1 e- 


>Ile 


10664 


T- 


>C 


UUU- 


>UUC 


3' 


Phe- 


>Phe 


10773 


T- 


>G 


UCA- 


>GCA 


r 


Ser- 


>Ala 
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SIN nt. 



■A 



2032 
2245 
2258 
2873 
2992 
3544 
3579 
3822 ^ 
■3851 
5351 ■.. 
5466 
5495 
5543 

i 

6193 
6730 



8637 
8698 
9108 
9144 



7 s j m 

Glu->Gly 
Gly->Glu 
Ser->Ser 
Gln->Gln 
Pro- >Leu 
VaI->Ala 
Lys->Glu 
Thr->Ala 
Leu->Leu 
Gift ->H i s 
Gly->Ser 
i Ile->Ile 
Thr->Thr 
Asp->Gly 
Tyr->Cys 

Ile->Val 
Val->Glu 
Glu->del 
Are->Glv 
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is^ h7>x7i^->a >mm*%tzt>t 0 ^©m^«*7c, ~>>nt:7^^ 

/; ^ — (?M > tl h D ig^ fc&B^T-So cDNA/^# £ > t* # C7) RNA©£/# 

n^i^fflJ^-e^g^-^nfec tf^;^^^ (Pi cornavi ruses) ^,e>CDcDNA 

£££^IiE0J2*lTI/^(van er Werfe», PNAS 83 : 2330-2334, 1986) 0 
, *fj A^>Kt*XcDNA^PS5H J lb^^yP^^.^-JCifi^bTfi^n>i 

^MT^^Ci«^"eab^(Dubenskye,"'PNAS 81 : 7429-7533, 1984K' 5>>F 
ti^cDNA^ 3?-<Z>DNA$H^ bTcDiS^O^^^ ">> H fcf^^m^'rilSftl 

: - ■'<■ 

A#U*7 — £IHfciB#-fey h^A-T-Sc £<z>ffr&#ttu ^ijiJiaSJi^^^ 
— f-yl-y3>| (Eukaryotic Layered Vector Initiation System) (ELVI 
S)£LT&fcJTifetK «!CTf5©^«k 0 Kb** 5' 

;i/^RNA<D-&^^-r^C:t^T#^>5' Ii«7'D ; E-^-, ^>Htf7, 
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->> H fcf.*RNA# y> 7— -&I8tfk6B£lv .te^ifcTIByj*** 3 ' ^'ITt-M 

fc-^A/TJ:^. : ... 

!SAi^^ J^I'#^M^i^ia5IM^ ~» H t'XcDNA^ n->pVGS 
P6GENrep<Z)#g#£, ui?Lli#JRNA^ U * 7— t?II3£5l;fr*fey H^^rV A^-f ;i>*c 
DNA£g3«T£££KJ:D«#]*C$d;rr3o £n«, ^TfCffWrfBilc Ufc J: o 
iZft&Ztl&oi ^.CDZu — >pVGSP6GENEep^, Bgl IIcfecfcOTal T$HbU K 
Jfc£.l&!®)$:0.:S%7 #D-;*/TBET«mMjU £l^7c9, 438M»#l£rH-£Jig|i} 
U S?— >-^U — XGene Clean) (AW ^101 (BIO 101) v -If ^ (Vista), t) 
V*)l-7mK'mmi,> pcDNA3 >tf hn^;r> (Invitfogen) , +>->>>x 
=f, *U^JI/^7!m) ©Bgl II, Xba K 3o£Z$ClAPl,ZJ: 475 

; '*a.£r (Moloney) &tfn.ffi t y^)lX (M6-MLV)' ^ ^D> . 

, j /f . ^ — 5 y. If ^ h (LTR) *£:JMoflg?£>$' GIlT^ 

*k ^n^w>hr^ > r^^^y$n, ~»Ftfx5' «^<J:^n, 5' £7 

hDte^RNA^«5§fttt^*ai:ia^to'X?-** (Rice£, J. Vi.ml. 61 
: 3809-3819, 1987) . Mo-MLV LTR<h 5>> K kfX 5 ' *^<DM?iJ<fb#V ^T^p 
, . WvfBflc bfccfc t> \Z.mmmz& Vftt>tlZ> 0 BAG^^ — (Priced PNAS '84 : 1 
56-160, 1987) £Tm<D754 ^-M*^?.&J&JfcM^T\ S^^-tPTU 
— PCRS^TMofMLV LTR^i|iI$tl^:i: , 

: BAGBgl2Fl(M«ffJ/Bgl I II%f&Ba?iJ/Mo-W URZZU* 

gjjl —22) : 

5 * -TATATAGATCTAATGAAAGACCCCACCTGTAGG 

:BAGwt441R2 (SIN^ ^ Ix^-^ F 5 — 1 /Mo-MLVLTR^ ^ U^-^ 

H 441 -406) : 
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5 ' -TCAATCCCCGAGTGAGGGGTTGTGGGCTCTTTTATTGAGC 

±W.<D7°7-1'?-ft\z£Z>Mo-MLV UW?CRmm&. '77- fef (Thermalas 
e) ^^ttDNA#'J^7— ii (7Al/7.3l± (Amresco Inc.) , VDXSolon) 

UTfft»n^o 5%DMS0\ h • X?- h • 7y 

^7, • tf— X (Hot Start Wax beads) ^> • x;!^— (Perkin-Elmer)) £ 



MM CO mmiLSLL. - 111 

, ...94 .. .«- 2 1 
94 0.5 , 

55 0.5 . ;;v ;., . 35 
,72 0.5 

72 10 1 



^2<Dy^-rvU-PCRK^4 3 ©'>>Ht*7.5' £$8<Z)JiMI#t, pVGSP6GENrep 
' M^f^y^-r^— : (Mo-MLV LTR7 ^ F421-441/SIN;g K 1—16 

5 ' -CCACAAGCCCTCACTCGGGGATTGACGGGGTAGTAC ■ 
^J^ZrT7= L (SIN7 K31 82-3160) : 
5 ' -CTGGCAACCGGTAAGTACGATAC 

Mo-MLY LTR©PCRitit®«> Z.(D^^>^( ^-M£±12if TBBOPCR 



94. 2 ; 1 

94 0.5 

55 0.5 35 

72 3.0 

72 10 1 
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>J-> (Gene Clean) Till, TfE©y ^ £Ht£PCR£/^r&ffl £ 

n^> : 

Jl|g^.fR]^^-r -7- : BAGBgl 2F1 (IMBBffJ/Bgl I IS«gB?'J/Mo-MLV LTR^ 
F 1 —22) : 

5 ' -TATATAGATCTAATGAAAGACCCCACCTGTAGG < .■ ; ; .: 

MJjfazf : (SIN3*^ U^rf F2300— 2278 : . 

5 ,'. -GGTAACAAGATGTCGTGCCGTG 

7°^<^-;PCR7>:7 o u ^>Mt}&m(D?cmm\z, ^<Dy°^^^-M^±mmm 



94 2 l ... 

94 ; 0.5 

■ 55 : . .-. • ■ 0-5 •. 35 
72 . 3.0 s , . .,, ... 

72 in n 



52$£&<Z>S9ft 2PCRT>yU 3 0. 8%7^D-XXTBEf|^«j 

fc£t)«®U Bgl IIT^HtU ■€-LT2.734ttMI»©^»%Bgl IIcfeitfCIA 
PT?&3bfcpcDNASINbglAba*fc*g^T*. £Cfcffr&#:te, 16, 656i£S*fT*& 

pVGELVIStP^o pVGELVISCDBB^iJ^ i3l^t. y>Klf^^ 
teu BB^JO^Sl~ll, 700fc^Sn-5. 
pVGBLVIS^XS KDNAW, U #7i^ * 5 XL ipo feet amine) (^n-BRL 
(GIBCO-BRL) > tf-flf-^A*-^ (Gaithersburg) , ;* U > KM) 
#fc«fct)^l&$n*&#K:«kDit£#fcl, g ' DNA/.8mg|&»jttai) 

75%n>7;l/X>XTBHK-2im^Wr^35mm^x;K3^Pl-^>c > 
KtfXCK ;U7.^^4#^W^:*ffl«tt^^(CPE)^, tf£<Z)48l$Dq&K:Mt3 
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V, \6mffl£kftlZC?Etf&Z.Z>o Z\(D^—?\$, pBGELVISfW^T^^XcDN 
A t RNAtf U ^ ^ -if I mmt) ± v V >f3-)Vti*JE b < WM £ fttc Z. t £tk IT* 
9 , £ *UC <fc 9 DNAfgSl^ i? zl £>RNAC-f Jl/* <2 ll#}/^Wc Id fz £ £ ri£ 

m^W&rf-1&&^9 5>~ (Physical Gene Transfer vector) (DWlcbJjm&m&kT 
Z>%(DT*&Z>o ■ : • ••••'.'*" . • V :•• 

pVGELV I S £ © A SRNAOS^U £ ^ ^ t> * tz , 

'.■^.5*«©3 ' *JH*."bfc.6tlEttia*:e-i«5SSIa*". £0SW<9T~a6l;:, ELVI 

$ iirfc> %{0k?)V$ )V7. (HDV) <D 7 ! >^* ! > A U #1tW A 

if-fASS^J (Perotta and Been, Nature 350:434-6, 1991) %:^-fZ>nM* 
U -fj* ^l^^ H^7^?-MUT«n§c i HDV@B^J^iPx.T: ::: 2O0 

HDV1 7—68 (TIB) £^/3U > ^ ' 

HDV17~68 : . ' '" : Viv.. 

5 ' -TCCACCTCCTCGCGGTCCGACCTGGGCATCCGAAGGAGG- : ; > . 
ACGCACGTCCACT-3' (@H?'J#^_) 
HDV49-XC : 

5 ' - ACTTATCGATGGTTCTAGA CTCCCTTAGCCATCCGAGTGGA- 
CGTGCGTCCTCCTTC-3' (g2?'J#^_) 

S8V>T*^©PCRKJ£*&*&5RU £n£#K:/^-f T-HDV49-XC (SSJOS^ 



(93) 9-503657 

#>£>) <tHDYX-36 (TIB) £/BU<5PCRcaSf§2 lTiit§ 0 
HDVX-36 : 

5' -ACGTCTAGATCTGGGTCGGCATGGCATCTCCACCTCCTCGCGGTCCGA-3' 
(@2?'J#^ ) 

faT*<DmAlZ^TXt7V~--><?*ft5 0 Z<Dftf$mt. pYGBGYISHDVifl^ 

m2<D%&'V\ts pVGEGVIS*© is> H lf*aj*U 77*=;Pltott&:F»E©*£^ 

H IfX* Hll.700©M'&j&t, fi^PCRtCt Dfft>tl§. S^Ooy 

5< PCRRJ6T©.^> H If* 3 * £J0<Z)JIMIdt;:- pVGEGVIS£TfE<Z>:/5K v 

: SIN10349F (SIN;* & Utt Hi 0394— 10372) 
5 ' -GACAGTGAGAACAGCCAGATGAG 
(S3^iJ#^_) 

^[pjy^-rv— : SINBGH11700R (BGH^ 2 Hi 3— 1 /SIN;3 0 Vlr^ Hi 1 

700—11675) : 
5' -CAGCGAGCTCTAGGAAATGTTAAAAACAAAATTTTGTTG 
(12?'J#^_) 

±IBy^-1"T— *f£<Z)pVGEGVIS(£>PCRiii|ite, It— 75-^ (Th 

ermalase) &&JtttDNA2tf'J * 7— CFAUXnft (Amresco Inc.) , VD>( 
Solon), rtA-f rtW) ^#&#^SJI^$n*1.5iiM©MgCl,*-&^-rsfiiaff»[ 
£<£/BLTfTfc>*l3o 5%DMS0> &«fc£fafry H • — 

h • VvZT. • If— X (Hot Start Wax beads) (A— ^> • x;!/V-(Perkin-El 



(94) #g?9-503 6 5 7 



a* (ic ) • ■ HBJBtt 

94 2 1 

94 0.5 

55 0.5 35 

72 1.5 

72 . 10 1 



'pVGELVIS^P — >tTfB©^7*f*7— S**-&Wr*R*Tff*n* : 
JllS^f^^^-r^— : PCSIN1018F (S I N ^ hMl, 687-11, 700/PCDNA3*^ 

U^F1018— 1039) : - • ■• 

5' ^CCACAACCCCTCACTCGGGGATTGACGGCGTAGTAC 1 

•,' (@3JiJ#^_) ' - ! • 
2Saiggl2dlZ±^ PCDNA1633R (pCDNA3^^^-^^- Hi 633—1 608) • : 

5' -GTTCCAGTTTGGAACAAGAGTCCAC ■ " : ; ' ' • 

BGI I3H5^<£> 5 ' *SB©PCRil9ifgtt, Z.<D^-i 2#£±HBJi'IBKJ£&ff : 'T? 1 



94 2 1 

94 0.5 

55 0.5 35 

72 1.0 

72 10 1 



• ^U-> (Gene Clean) Till, PCRRjfcTTfBO^-f T-^t-^tC^ 
JM&frlRi:^^- : SIND31Q374F(5^^l-^-5 1 l- ; M0XHind IIISSftggfe/SIN 



g g 10374-10394) 
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5' -TATATAAGCTTGAGGCGTACGTCGAATTG.TCAG 

^j^y-iT— : PGDNA1575R (pCDNA37 7 VJr* Hi 575-1 552) 
5* -GAAAAACCGTCTATCAGGGCGATG 



( *G ) 


B£fm 




94 


• ■ 2 , ' 




94 


0.5 •. .; 




55 


0.5 


35 


72 


2.0 




72 


!0, 


1 



I2©y7-f7U -PCR7 >7°U n lstkj&M<D2m<D 5 ' 5f5S»t&3l.2:fi« 
;^C^l,976^»^(DSII^2PeRT>yU:3^^^^^ 0.8%T^D- 
X /TBEmm2» fC J: D «M b , Hind III <fcDra I im^fcU LTl, 94tmg 
*f©£/&'^£Hind 1 1 1 tDra 1 1 in?m<t LCIAP^S VfcucdM^izm^f 
uOfgWJ, pCDNAELVIS 3 * <bP3U<o .pCDNAELVIS 3 .' ffr&#^BsiW I £P.vu I 
$tftU ^b^c5.197^S^^^0. 8%7^P-7</TBE«^i!j^i DISTIL, 
BsiW I <hPvu I TOpVGELV.IS®^<bUCIAPTMSbT#g|l>rcll, mmmmtn 
izU&ls, m^TO. 8 % 7 # a -7 XTBE«^®b43:J: > ^ U - > (Gene 
Clean) JMSrff^o. £Dfcffr£#:te, 16, 595J&S*fT£> Q\ pYGELVISdl 3 ' t 

pVGELVISHDVfei^pVGELVISdl 3 * 7°^7^ F<DW£.m->> Kb*7,^^ ;^fc 

wmtemm&mi&'tzmt) *m%k~tz>tc$>\z, dna^ p - > £ u ^ 7 x v $ ^ 

> (Lipo feet amine) (^7'p-BRL (GIBCO-BRL) , +F-7/V-7* (Gaither 

sburg) , tv-yyp'iMtmmmiz^QKmtsnz&mz&vmfimtv cm 
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5 jag DNA/ 8 rngmnUM) , ^75% n >7;i/X>X^BHK-21*fflJ!S^^T?>35 
>f J AcDNA©PtefeB£i*££<h#*M£bl>o 7 0 ^7.$ HpcDNA3±cDCMVya^E 



ol- • -Y>^>F • n^^rv^'T.^L (New England Biolabs Inc.) , tVt'J — 
(Beverly) , s^^a— -rM#©^^<fc; D ^^"T^. Z. Dff 
totl^o Dra Illte, ^©^7^5 £ U7— tfl546T 1 £«J»rU !§ttK(Z)5 

v 446^S*fDNA#^r#t£ D:£ 0 £ ©DNA£r zt— >^V—>U^ <y K (Genec 1 ean 1 1 
ki t) (AM .^101 ..(BIO 101) \ +! 1 >>?xrfv !J^Jfe7^)^fffl 

Bj»{c^i/^iE{a^3»M-r*o ; ^^t^nfcpcDNA3«, meLa^m#j-r >tf h 

^^(HeLa Nuclear Extract in vitro Transcription System) (^D ^^(Promeg 
a), v>>y> (Madison), >^>M) Kck 3 m g©^<bpcDNA3, 40 

0/zMcD#U^^^l/^h\ 3mM©MgCl t , & «tlX8 ^fecDHeLaM^fflffi^ 
^ ^ SJ^-Cfe^ $ n^> c £-<Z)25 £ 1 ©^^^35^:1 B#F^-f >^ol^- h 
TZ> e li£l£©RQI DNAase(7 p D.^^(Promega), 7yV Xnadison) , . ^ 
> 2/ >W ) $3 ©RNas'i h (7° □ ^ "# (P r omega) , V V > (Mad is on) , 

mm^W^TZo ZWKl&te, Xby7-z.y2X (Stop Mix) (HeLa&£ii#)<h 

^^tt^$n^>) \nu l «ol:i0^71-^. |p|^*©7xy 

— ;U : ^dd^I/A : -f V7 5)l/7Jl/3-^ (25 : 24 : 1 ) T'jSffiU M^TZ 
ua*)l& : T^;i/7;P3-;i/ (24 : 1) T'ilitiJ-rSo £^£500*/. 1 (D^tK 
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SP6^D^E— ^ — IdffiffiW^y^-r^^- (ATTTAGGTGACACTATAG, BRLft (BRL Cor 
p.), ^-feX^ (Bethesda) , *U — ^>FW) lOpBolO^-f 2{g 
ilfiJ(D^>^ 3J P ATP (ICNttdCN Corp.), 7— AW > (Irvine) , 27 U 
7'M) , '10#te©T4#.. 

U^^U^ H^^— if C/n;*;tf(Pr omega), l?5?V XMadison) ; 3 > 

-T>lf hDT^U^RNAvlO// 1 £1.5pmol(Z>7^<V— £g-&-r*-£&fc«k 

: .T, ifoSJCj^f S. d (DM&Sfa*. 50mM<£> h 'J.^-HGl pH8 ; 3, lOmMOMgClj , 
50mMCDNaCl, lmMODTT, 10 n m®€-dNTP,i *3«ktfl 5#&tf>AMV'J A— X • h 7 > 
X ^ U if (AMV Reverse Transcriptase) (USBft: (UAB Corp. ) i7 *J—7 

^>H, ravwaw) ©tftcAn^o e:co^^ti^42 < CT3o^ra<r>^^^ 

-ht§. SJ&te, ■ l./3**©955B*yVA-TS K; 20mM<E>EDTA, 0. 05%:7*D^E 
7i;-jl/-^JK cfe.ktft).05%<£>4^>l/> • >>7>- ;U • FF (Xylene Cyano 
1 FF) O^iDfccfc^TT&o . 

. pcDNA3^XS Fte, ±fE<hl«|— <£> 3 ' P«»^7'f7-$ftffllT, fmolDNA 
@B?'J#^^ (fmol DNA Sequencing System),:- .(^a/^ (P r omega), 7^7>(Ma 
dison), ^xn>->»hl) ^JElftfcJi^*©® 0 ^«fffi*r*^tfc«fc DiBaaj* 

±ficDNAA'>K^pcDNA3@a^JC0l/-><hJ:b^-r^o uC^ffi$^bT> CMV7° 
£ l/;fr^F#^858<2G^SK:&&<h&5££n£ (-T >tf hDS?x>©pcDNA3^ 



(98) 



9-503657 



V7°D^:-^-^, m*tPCR££0^>Ft**cDNA{cM?iJKT<5o ±f3^r£k:£D 
A. y>Hh'7^-y-^^^^-OM 

ffia^Zrf^r: I S INI 1 664F Qg«SB^U/Wo t I m&/SWX 2 k^jjl 1664-11 
698) : 

5' -TATATGCGGCCGCTTTCTTTTATTAATCAACAAAATTTTGTTTTTAA 
(@3?'J#^§_) 

m^n^A^Zl : SINXba 1 1700R(Mg§5^'J/Sac I ggfedT25/SIN^ ^ Hi 1 

700-11692) : 

5 ' -TATATGAGCTCTTTTTTTTTTTTTTTTTTTTTTTTTGAAATGTTAAAA 
(IB?'J#^§_) 

±C^"U=f^^U^Htt, 10mM<©MgCl,©#ftTT^ ; E:;i/»STjg«&$n, 1 
00 < C^5^WJP^^tlT, ^^t^fd^^ns 

o ^^H©SP^Wfc2*mo» : ?*^W>'- (Klenow) DNA^U ;* 5— £ £50/z 
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M©dNTP£te/BbT^±Krr*. XlZZOSmmitfttttiol I £Sac I T83<ffcU 
, 2%^->-^(NuSieve)/ / l%7^fD-7,y;H?*f$aL, pKS 11 + 7^7,5 H ( 
Not I £Sac I Tif-WbU ^LTIO :■ l-^l/jgSlfiDjfA : ^ itCDCIAPTMS 
S.tlfc) pKS 113' SIN£P«o 

i2©y77S Wi?D->tt, y>Ft'X©5' *j»RNA7j?U^5— tf^ 

M77-f7- : SINXho7643R(«.«iH^J/Xho.I ggfe/SIN^ j7 U.^-H7643^7fi 
21) : 

5' -TATATCTCGAGGGTGGTGTTGTAGTATTAGTCAG -. 

,Z.<Dm^^^<^— ;^p?^l/^F7643~762Hc:^y^$n, Sfg 

7643«, • mmwmmmmife&fr 4 * ^ h ±mz& xho 1 isnge^j £ 

ATACTAGCC ACGGGCGGTATC (@2?'J#^_) . 

±fBy^-r-7-SrpyGSP6GENrep7 0 ^X5 K £mz&m~tZ>VCmmfr£>!kCtc4 

simmer >7°v n >&j8,m$, mmsa 1 &j;^xho iTm$n-5. ^tc2 

il©v>Fh'XcDNA^P->pVGSP6GENrep«. Apa I &£tfSi i I T#Hfc£n3o 

summzmmz, ^jimm^nx2526mm^(DSf\ i/xhoiitrit, &£tfA P ai 

iXhoI T^tbTClAPTMSl^pKS 1 1 + 7°5X 5 H t-m\zm&2n% 0 pKS 
+ F£^r£n&5' *$§KRNA#U*5-- V-Jn^-f-z^tsis 



(100) #«¥9 - 5 0 3 6 5 7 

pKS 115 ' SINiP?^c 

$E£\Zl&m&<DH7*-<Dffi.friLT\$. pKS5' SINfcXho I £Sac I TilMbU 
CIAPTMSU ^VT*£te]0,SZZMmmfr*¥M1im^%zt\z£r)Mf$.ts 
tLZ>o Cl©pKS5' S\miO,M3m&ft®j)n\t, pKS II3'-5IN©Xh6I £SacIT 

KSSINBV<hPW\ Wm&ffl4\Z7jk-T B ' 

-> > H t: 7. ^ £ * — 2 D — > <D -f > t* h D S £ U Z> RNAT K7>X7i 

•fc? 1/ ^ -> > H t?X ^- -> y * ^ £ ^ - k jf At -5 » £ ©Hifc tt, 

B. y>Fb7Jk>7x7 — tf ^ W—<D<fe& 

. y>Fk'7JVy7i7- t?^ ^-G9ffr&«, 3 o©&3£cD^7> 5 H : pK 
S 115* SIN, pKS 113' SIN, :fe£l£pGL2-:&M^;7 ?—(Dj&fr&-'mzffi.& 
3*X£ d chlci: Off^n^o pGL-2 ^^^-77X5 F (7°P ;< # (Promega) , 
Vi?y>(Madison), -7^X3>y>!W) JW>7 x. =7— if^ril^^ 

Mt§. I©Jl/y7i7- tfjt^£, STpKS 113' SIN7°^X5 F^KJf 
Cin«> pGL2- 41*14^^^ — £BamHI <hHind III^^bbT^D^SlT 

cfeitfpKS 113' SIN^BamH I iHind IIIT0$HtUCIAPTM3IbT£i;&3OO8 
^&ft<D*#&y;i4f®!$^^ £©ffr&#:te, pK 

S II 3 ' SIN-luctP^o ' 

->>Ft:7>;i-->7ac^-i2f^^^-(7)«^I^-iLT^, pKS 115' SIN^Xho I 
£SacIT$HbU CIAPT«IU -?-LT*#&10, MmmimftZVfrmmT 
%>Z.£\Z&V)ftlDftZ>o dc^pKS 115' SIN<7)10,533^S>tt$rtt-te, pKS 113' S 
IN-luc<£>Xho I £Sac I Zm*Z>m<k\z J: D £ b£2854:&a*f<Z)/h$ V^»rJt ^ 

^ne»2^©9^M5' *«fc^3' ^^r^^gBm-r-So ii©^^- 



um) #*¥9-503 65 7 

tt, pKSSINBV-luc£LT2tfJIT*:!K MfrttB 4 >■ ^CDFf il £<fctfs 

ac I Ba©SIN-BV^#:«, pGVELVISOFfil 43«fctfSac I ■ fiPffiWt3S!tt$tl-5. ft 

«fc"5to, SacITt^kbT^YbLfc,-pKSSINBVTluc^S, <f >£ h DT&^L 
£> fc, BspE I ; $-ffi^^pyGSP6GENrep^M^;bTv 'l(4HWe?««CD^ffi^^ 
fP*S#W:pVGSP6GENdIBsp£ LT*D 6*1, i£«422~7, 054OWCD*«jgjl^i3^J 
VGSP6GENd;lBsp<E>< > tf h □ <Dfem$ . 

U«Wk>7x h 7 >X 7 x * ~> 3 >«24WrMB toff 5 

:o m^Mmm^ >^KDt U#,7i^> (Gibco-BRL, Gai thersber; ^U- 

->3>^ff-9o £ 6 fC 1 m 1 ®±«Jft*ffl H TTBHK^HJB^CO 3 > .7 ;i/X>h tx¥M & 

£EI 6 to^-Tc ttXtt,. BHK«© h 7 >X7x7y 3 >tl:M© M?-^- 
itfc^jtffgSiSft; -T >t* KDT^bfepVGSP6GENdlBsp-em^|^B#;h^>7 > 

7*?is.3>Tz>£mmmmmn (mx& ny*r- *»*r> Tzzt&mm. 

to^-r 0 , : 

.1. «s#j««*.^flitt^'r*fc«6fc» .NsP4*;w^*s<5fe«ii:*i'&«*©aa[Bu 

7>V ATO^(DMTSindbis^ £ K7598T#iL£i*-& 0 
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TATATGGGCCCTTAAGACCATCGGAGCGATGCTTTATTTCCCC 
(@53?'J#^_) • 1 ' 

l^*^ HSSflite*^* (Tie) c t^T©5t^l/tf HSEfttt 

NSP4CD3' (^-r;i/X>?^ 7580-7597) : 

TCT CTA :CGG TGGi TCC ;TAA ( IB?IJ#-^- ) ■ - 

ser leii arg trp ser stop CiS^!l#-^- _) i 

:. •: . , g c -. A : . ; ; t ,.*: i \Z '• •■ • 

ca^r ft ^ ^-*>> e> * ^ f £ • : 

i^ft^-T ~>> H t*X^ ^ l/5r^ F7597~7566^*i'Wn?afe t) (fcfc 

u K^^mm.^mtvrc.mmmo , ^^^^^^©^^©5' «tata 

T^-JW. r^^gB^iJ j ©m^, 5 ' 6 £ l/^-^ F <£>Apa I i&t&g&&:£ 

• ; ATACTAGCCACGGCCGGTATC : (BB^J#^_) - ; • : " 

ntimv -f -7— ^ffl v> ^pkssinbv^ ^pcrrj^^ e># s> n#4, um&M 7 

>7 P Ua>^Sfi I £ApaI TftHfcU yjl/ffl^$n^2, 480^»^®tM-^> pKS I 

i+Apa i om^iciAP^^Ba^iDm^n^^^mbfcs, 142^*^^ 
t^-r^o mm<Di&&mmzmt&mvi>> fhx*^ i^^ki K#fflMttT7 

y D ^_^_^^»Hk*7,^^ VttY 1~7597£D&£^J&#^ pKS 5 

' SINdl JR<hPf-^c "'• ■ ;v: ' • 

^temtls fcU&mm^? ?-<Dmm&ftJ&te, pKS5^SINdlJR£ApaIT$i 
^LT#e)n^7 > 622^*^<D^^^^>Ft:XSffM-^> pKS 113' SINCOApa I 
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ffifJ i*mRNA<£> Hfl$a tn^H pKSSINBVdl JR^ &ttjg-#.&Vv 0 - ceo 
iSI»^^iiEt*§^86fc:pKSSI.NBVtpKSSINBVdlJR0DRNase^Sase^ff 3. ">f 

tSMWfr 3 ' P^IHRNA 

^D-y^^^T> pKSSINBVipKSSINBVdlJR^^^-TBHK-21«^>^>7 > 7 
y 3 yVT^nZV-i JVXMktS^ 7*)J 3 RNase^ 

MJ£&te,-pKSSINBVTh^>X:7x£^3 >b/c««2^©^>1- (^VM 
: W^/Att) pKSSINBVdlJRT.N^T^x^a > : Ufc*|||J&tt$V 

A^MttcDi^cDinfM-^^^^r-r^iit^^-r. un^osin pKssiNBVdUR 

2. 1*:/^VAMAp<y1r-s;{;:M/&^;£m^^ 

±fSpKSSINBVdl ?-<D^mmkVtct$&mm\Z)V~>7x. 
^— ^— jte^^-if \tZ>o ;cnMpKSSINBVdl JR^T. 5. K,£Xho I<fcSac I 

^ bciAPrc^s^ urr, ; n $nz> 1 o, 1 Bmmmft-*¥Mtmt& iz&v & 

> mtSH&o PKSSINBVdl JRgffn-^. PKS 113 ' SIN-luc£Xho I £Sac I T«LT 

jtfe^«Ctl^cD2^(©5' <h3' ^CD^ICAnS, £<£^^-£.pKSSINBV 
dlJR- luetic 

; pKSSINBVdlJR-luc^^^-jSvfeoUsJ?— ^r-Jte^CDfBS*, . h^>^7x 
^'>3>LfcBHK-21«ffl|&*TK»-r*. -sfcttiteifeS / ;* 

;i/h>T&*fc#, d©^tts(5g#«6,o2o^ j ?TS-g)c -r^t>^^«j^nj^^ 

*5Vvxt>, feU60mMv^-l/^© 1 X lO'Jffl^O- 6%^pKSSINBVdl JR- luc^£ 
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BVdi jr- \uc^? ?-(Dm&mmmm^fe&4tznT^z> z. t *mm-?z> z\ t 

X, pKSSINBVdl JR-lucipKSSINBV-luc^^^— Th7>^7i^ya >b£:#ffl 

3. -r-VlzmS&2ftT^Z>£5\Z (Levis£, J. Virol.: 64 : 1726-1733, 1990) 
is> H t'X? £ H7579-7602J; */h-19>+5*g^.«tt*.#-U £ 

1/ K *f £ , -Y > tf h ti Tf-a J5K b , ■ ■ TIE© <fc 5 £Apa I ± Xho I ^IS^J £ m& 
(f lank) : ' : :| • 

a* U =f* * U*-^ F 1 : 

CATCTCTACGGTGGTCCTAAATAGTC (@B^'J#-§-_) 
^-U3f^^7 l/^H 2 : 

TGGAGACTATTTAGGACCACCGTAGAGATGGGCC (S2^J#-§-_). ' 
Ji|3<D^-U tf* ^Vit^ H^lOmMOMg 14 OffffiT"^^ U 5 OTlOO'CfCia^ 

J:5<tlK»UfcifA#: pKSSINBVdl JR^^^--0 : &;i>tb25. : 1 Tf^TS : Xh 
oi fc<£55&£&$Hfc; ^in^rfifcO (pJ^2 0CD^gff(7)-5^) l^OApa 
ISt^^fe/ce.-r^W^T'TApal K<k£$Hfc, 10;65546S*f»fit©y 

mmmzKg&v. *vT&mz&&-&3 t v^frxj&ft&mzmg, pks n+y 

7X5 ^NSP3-HfS«&^i-SdO^^^-*. pKSSI 

NdlJRsjrctP^o "•'->• ; ■ 

y inBRHA^CD l/^^SWIPf S'ftftfc, 757.5 KpKSSINdlJRsjrc* 

o ffi&m^&(Dz\nz<Dmffi\$2^<D77a-^\z&K)'iTfr>nz> :^mm.m^ 
(D^vv*^ vrnt* %tz.\t^m<D^^ )V7,un\z^ tM&*z> 9 s> Ft*** 
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ATCTCTACGGTGGTCCTAAATAGT Ci25(J#-^_) 



5? ? utf ^ K 
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~>>FtfX;*^l/3-5PF7579, 7580, 7581, 7583, 7589, 7590, 7591, 7592© 
ttpKSSINBVdlJR^#*^jB€r*. v>Kt*7>^^lx^H7600i7602©^^I 
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7582 

7584 . . : 

7585 ; " 
7586 

7587 
7588 
7593 
7594 
7595 
7596 
7597 
7598 
7599 
7601 
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>-> H tf^5?^U^H7598©<fc5^**.. ^7x5 HpKSSINdl JRsjrcO^iJfc 
■i hD-7j^^$n, Apa I iXho I l^figg^J^tp^f ■§> 

CCCTTGTACGGCTAACCTAAAGGAC (S3^J##_) 

^U-=f5?^V^H2 •• ;: , : 

TCGAGTCCTTTAGGTTAGCCGTACAAGGGGGCC (@B^J#-^_) - 

±fB(7)^-'J £ F £ 1 0mM©Mg(£^T*T*2g£- b , 5 .^WlOO'C^iPl^L 

•5 ti^Mb^A^ : pKSSINBVdlJR^^-©*-;W£25 : l : Xho 

Ifccfc^^&^tf^ ^tl^fcO (-pJmU2-D(DWM<D5-*>) l^>©Apa 

i m^^feT^^T^^^T-TjApa i iz&zmit, i tt^r^K) ozmu 

JVmm. tLXCimz^^jHim. ^(D^^^~^, pKSSINdlJRsjrc<hP¥.& 0 

>A->C 
T->G 
G->T 
C->A 

-f>k>DT^n, Apal i3[hoIB«Ejy*J|BS5-r*£ilT©^-U 
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tU^^WF 1 : 
CATCGCTACGGTGGTCCTAAATAGTC (gB?'J#-§_) 

TCGAGACTATTTAGGACCACCGTAGCGATGGGCC (IB#l#-*§_) 

_hfB(D^- U rf * ZV-X^Y £ 10mM©Hg ! 4 <Dft$ETTM& U 5 #WH)0 , CK:jDg& 

ipfcWfib/SiJfAft: : pKSSINBVdlJR^^-cD^l/tl^S : lT^tS : Xh 
oUa^iMIL ^:i^fc»3 Onm^-DVWmvtt) l"2©Apa 
I SfSJUaJBn&ffefc S-rBK^M^^TTApa I fc«fc**IMt, 1 SH^fc 9 (oJ1ig& 
2^>©*jQ0r(D5-£) loOApal ^^DSff^^fce,$n; 10, 655*fiX2#IKtf-<By 
;HMBU ^•bTCIAP{'<t^MS|o H©^** — pKSSINdlJRsjrc7582tP?^c 
ffiJSOSafcai'J&fB^T. Apal tXho rsa»B2^J^g!fS|-r*ttrJfi©12ffiiOgiJ>«r 



pKSSINdlJRs. 


jrNP7584 


pKSSINdlJRs. 


jrNP7585 


pKSSINdlJRs. 


jrNP7586 


pKSSINdlJRs. 


irNP7587 


pKSSINdlJRs: 


irNP7588 


pKSSINdlJRs. 


irNP7593 


pKSSINdlJRs j 


rNP7594 


pKSSINdlJRs] 


rNP7595 


pKSSINdlJRs j 


rNP7596 


pKSSINdlJRs j 


rNP7597 


pKSSINdl JRsjrNP7599 



. . . (109) #«¥9 - 5 0 3 6 5 7 

. pKSSINdl JRsj rNP7601 

mznXizntz&m&&m$M^2 £Xho I <hSac I T»ftU CIAPTM^L 
■ Ibfc^*-r ©rit^s Xhoil <hSac I GD«fc£pKS. II 3 ' -SIN-IucCMKHbteJ; 0t# 



>> v K .far ^ - ;p -7 -j. v — -fe- ^ ^ — Jft^.fflttgHg.8fr; 

pKSSINdlJRsj rc- Imc \fe gfc $ ft, T t> ; 

pKSSINdl JRsj rPc-luc fF#^<ffc 

pKSSINdlJRsjrNP7582-luc 3EfF#^ft 
pKSSINdlJRsj rNP7584-luc 

pKSSINdlJRsjrNP7585-luc * 

pKSSINdl JRsj rNP7586-luc " 

pKSSINdlJRsjrNP7587-luc // 

P KSSINdlJRsjrNP7588-luc * 

pKSSINdlJRsj rNP7593-luc " 

pKSSINdl JRsj rNP7594-luc * 

pKSSINdl JRsj rNP7595-luc " 

pKSSINdlJRsjrNP7596-luc * 

pKSSINdl JRsj rNP7597-luc // 
pKSSINdlJRsjrNP7599-lue 

pKSSINdlJRsjrNP7601-luc " 
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(D jt&-r * i t iz x k> &&j&<Dmm i^h&sij^-t*. ity 

AJ)g^©ffi*fWU^;i/tt, pKSSINBV-luctpKSSINdlJRsjrc-luc^J: 

§ ;u ^ ^ x ^ — t: £ , itrsa <o&m £ n&»'&-««;p >- 717 — t? ^ ^7^-0 

^ ^ — te, pKSS INBVffr&#: Id JtJ& b Tit 7>f J AmRNAfgilcO 1/ £ i 
, pKS S I Nd 1 J Rs j r c * Z $ — fr*> WStZ ft & V^tf J AmRNA^^ 0) V ^Jl & ± Vf 3 

^©24^^l/^-^F (*?TSLT**) £^tf46<@©:>> F fc*X^ ^ l/:*?- F 

t'J^^WF 1 : 

CGGAAATAAAGCATCTCTACGGTGGTCCTAAATAGTCAGCATAGT 

ACC (M?m^_) 
* U rf^ £ u^-^ H 2 : 

TCGAGGTACTATGCTGACTATTTAGGACCACCGTAGAGATGCTTTA 

TTTC-CGGGCC (gB?U#-5§_) 

, I0o< •D^fiJC^T-g). 7— — U>^bfc^*-U=f5?^U^H*, ■ J^T<J!)«fc 
•5 fcp$!JLfcjf A# : pKSSINBVdlJR^^7^-0 ; E;i/i:b25 : 1 T^T^> : Xho 
I fc«k*^±&iBft;, Jfcfcl^SfcO OtfflBJ^O©^*?©^) l^OApa 
I M^©r^ ! bfee»t-^W^#TTApaI fc«k*ilMfc, 10, 655ftg*f0rtf-©y 



(Ill) 
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II.+ T^X^ :KK-$*$nx^4, ±NSPD- MS*mt5iO^^^--* 
, pKSSINdlJRsjrct^. 

* — aWg^S , n&«#J|fe^|H#pKSSINd 1 JRsexj # ^ — 4> K#AT £ 

c ZCDftmt, pKSSINdl JRsexj r^T. 

5 F&Xho I <tSac I Til^fcU CJAPTffla.l>v:-#&tl*#9lO.-200ttai»WM-*y 
£ £fc «fc DfTfrn*. - 5 LTfflllfc^^^-^^ tfho I £Sac 
I CO cfc-SpKS II 3 V SIN-luc©m^J: D#Sn^2854^»^©/h^>i-i^$ 

v ^ ? x 7 — tf jte^ , ^W^aiiii^ 3 ' ^< 

•£^rr«. ^O^^^-C0^M«pKSSI ; NdlJRsexjr-luc^^§ e , 

•y-^y yA^?<^ffiMWl/^H ^^^-pKSSINBV-luctpKSSINdlJRsjrc-l 

5 — tfH£ <h Z> Z. h \Z X Q mi£T So 



mmw4 

3! (Ad2) E3/19K«e^ATCC VR-846&, pKSSINdl JRsjrc^^S K©'*S-&««« 

•j7^;^^e>Ad2 DNA*«f.»!*rs. 

Ad2 DNA E3/19K«^ (7S7«y^tWij$tf I, flfc£E3 19K2£#f 
tnit§:/hMrtH«J6ji$t§fErt (intraluminal) K*-f >£*;n«* 
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d2 E3 19Kjt^<D«te, ^T^^^^-^^ffl^TPCR^itS^J: Dtf^n^ 

Ad2 ESJUM^Ip]? 0 ^^— (Ad2^^ l/^-^H 28,81 2~28, 835) : 

5' -TAT ATC TCC AGA TGA GGT ACA TGA TTT TAG GCT TG-3* 
(@33Wtl4) \ 
Ad2 E3^fp]y^<T- (Ad2^^ 1/^-^^29,241-29,213) : 

5* -TAT ATA TCG ATT CAA GGC ATT TTC TTT TCA TCA ATA AAA 
C-3' (S2#J#^15) 

^-T«@B^J©m^Cla Tmmffi&&Wt<o "Ttkt>*> 5 ? *^3 ; jjfalZ. E3/19 
K»g^teXho I <hCla I Mfi^iibTt^. Ad2" DNA^ 5, CDE3/1 9K«e^CD 



94 2 1 

94 0.5 

55 0. 17. 5 

72 3.5 

94 0.5 30 

70 3.5 

72 10 10. 



, ^^xhoi tc\&immxmit^n. foz&ctb 

Xho I tCla I T^kbfcCIAPTMiibfcpKSSINdlJRsjrcy^XS 
^> c FpKSSINdlJRsjrcAdE3<hifr£-r&o m V? u-->tfmm%:® 

mmm2\zmm.(Dmm^^^Mm^^^--(D-t-<x\zhd2 E3/i9Kit&^ 
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B. ->> Fb'^^^^-^b hIM h;*ffnfr^;i/XH301jlfc^(7)£f A 

K) 31 L <fc £ ?j& »^ S fc CO ^ £ 37 - HB J5g 4> T ^$n*^< 

^-f;i/X (HCMV) H301Jl^Sr> pKSSINdl JRsjrc7°5X 5 KCD^fS^CDf <T 

ffim^SiWr-Si:, HCMV AD169*fc'(ATCC VR-538) &tttmWMfc (MX-ti* WM 
tb&J&ffltfi&mti& (HFF) (GIBCO/BRL, ^Wif-^A-^ (Gaithersburg) , 

, *v-r?> km) * > mmmmtm xmmz tat&. mmmmmfr e> 

HCMV H301jtfe^ s ^rOW**^ H 23^:637^:2.4; 742©^^«$ii--& 

,o ^ adnaj5> e, ©hcmv H30iite^©#j§ttt, ot©^-?-^^ 

V>TPCR*«fcJ;iD ! fT*^&i.: . . • 
HCMV H301Jl|S^[^7 <> ^-r V- (|g$BBB3?y/Xho I WiSL/MMZ 2 VOr?- F23, 637-23, 
660) : • .• . 

5--TAT ATC TCC.AGA TGA TGA, CAA TGT GGT GTC TGA CG-3' . 

hcmv H3oi2»^fp]y^-ry— xw.mw&\m* i Ufa/mm ? var?- H24, 744-24, 

722) : 

5' -TAT ATA TCG ATT CAT GAC GAC CGG ACC TTG CG-3' 
(@E?'J#^tl7) 

HCMV ( H301jt^ffiMW@B^J^JDAX, ^©^7-1"7-^ PC 

RtitiT >yy □ >&j&M<Dwmtotmmmik<Dtzisb<D 5 h m 

. Nffiffitflft # , I^Ir]^7^t-t te@B?'J of fccia 1 KSBSMfoWSfc < . ■ -r &Jb 

% 5 ' 3 ' ^ffilfc, HCMV H301jtfc^teXho I £Cla I f»g|H£/«^UT^ 
HCMV DNA^£<7)HCMV WSVAB^<OWm%. l^TOPCR+K 2)V7u hn-jl/ 
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94 2 r 

94 0.5 

55 0. 17 5 

72 3.5 • 

94 0.5 30 

70 3.5 

72 10 ... 10,,, 



mmizm^T. -i. o%.7jtfD— i29W*Mor >y u 3 

*jtM£*U #KXho I tCla r@p3r?^b ! £*U & <b^Ca£>Xho i £cia rt^Hbb 
feCIAP^Sb^ipKSSINdlJRsjrc^^XS F fci^ e ' icD^X'S'FpKSS 
INdlJRsjrcH301<h : ^=St-^o H b-ri>^ilB§^ffl V^T. fl|M#l ^CfE*^ 

mmm>5 . • • '!'■■■ ■ ■mO,^ !?)>.:-. 

^77,$ FpBS-ECAT (Jang£; J. Virol 63 : 1651, 1989) \$, rt^U^lf-f 
A^Ag&te (IRES) ^-fJ^y;^®^^ l/^F 26 ; 0~848^ e>© 

J^M^-r;^ (EMCV) ©5" }mmmi£&^tS a EMCV;* £ 1^3^260^848 

^ffiViTPCRld^DpBS-ECAT^^igilil^n^) : ='•'' 

EMCV IRESlCfrft :/^-f ^- A (Apa 1 ^pKSSlNd 1 iRGVMfkfc \>fZ®i 

5' -TAT ATG GGC CCC CCC CCC CCC CCC AAC G-3* v : 

EMCV IRESJIS^ft^-l'^-B (ClalMTMl> NcolMtl^li 
ite^P^Ojf A<Dfc&) : 

5' -TAT ATA TCG ATC CCC CCC CCC CCC CCA ACG-3' 
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emcv msm^^^^-.(zf^^-A^rzUBtt'b\z.mm^n^) ■. 

' ' : 5'-TAT ATCCAT GGC TTA CAA TCG TGG TTT TCA AAG G-3' ' • . 

: : jiii^ ft 7° v <i - a t i« i^y 9 -r «k * 6 » & n * .7 > ^ u 3 > 

tt, 5 4gg*f r^M^Jj rtTApal (5- Nco I ^iM^igL/T.Vi5. : . : 

jus ^ ft 7° 7 -r ^ - b t ^ fpj 7° 5 -r 7 - k ct 5 it 4e ^ e, s n s y > 7 0 u □ > 

• MU- 5 rg®g32?ijj rtTCla l «hNco I «B»SBl£*<l»»LTV5-5. 

pBS-ECAT^-^5:-KAv6©EMeV"IRESE^J<©ifJ«ttv OTOPCR1M 7 )V7u h 

• ;.. . ,94 . - ■ ; « V 2 [ , i;.':',.- 

94 ■ 0.5 W 

. 55.,,. . . . . 0,.|7. . 

72 3.5 

94 0.5 

70 3.5 

72 10 

pKSSINBVdl JR^7 7 — 'vojf AOfca&fC:, 589^»M^T >7°>J 3 >£Apa I t 
Nco I TflMfcU 1 %7^D-xyjHTHil, Apal £Nco I TifitffcLfcCIAP 
T»fc^^.^^t.:^$t5. EyiCV: IRESJf A#:©"T <TM(Cjf A'Sftfcft 
ait^©r?B^n h*>fc^T-5ATG«, Nco I flMfc (CCATGG) 

MS Jti5^ © W ©pKSS I NBV * ft tepKSS I NBVd 1 J Rs j r c ^ 7 7 — \ (D J? A 0 «> 
.;, 589^S*f©7>7°U3>^Apa I £Nco. I T$HbU 1 %7^P-7^±T 
fib, Apal £Nco I T^kUCIAPT«lSb^:2 ~>X h □ >ttMMfc^7 7 

2 yX' h D >tt£3K^?(0«ji^.fca: % ±«ES«3te?-CD 3 ' 
5fcSffiteClaI WWlffitiL'V&±-f2>&?lzBMZnz> 0 EMCV IRESifA-ffcCDi" <*T8S 
iC^A^n*^ 2 ©TSESajte^OiBi&a H>tc^T SATGtt, NcoIIHM& ( 



i : 1 : 

5 .: ■ 

30 
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CCATGG) Z^m-?Z>£?\zmffiTZ>o Ttzt>?> 5' ^£3' ^, 0H.fr\$&>~F<DM 
frTfoZ : pKSSINBV£fctepKSSlNBVdlJRsjrc-jfrfg^# 1-Cla/Nco EMCV IRES31 

2 - 3 ' siNo mffitstitz^mi&v-r^ToimMM 2 \zmm<Ds<2$~ 

^0)^ Ate, pKSSINBVSfetepKSSINBVdlJRsjrc^^^-^OViTdilTfBtfeU^ 

2 >-7> hP>i4MWit^^*~r^pKSSINBVdlJR^^^-«, M5z!!©#EHCV I 
RESy>7°U3>^ffiViT^^n§o fuj£<ftJ;51C«|g<Z)EMCV IRES7>y>Jn 
>teApa I <hNco I SMfc#|»JgU Apa I g^iT^tgibbfe^M^^-T <*TB?tK 
jfA£*l£<, dOEMCV IRESSB^JO^tC, Cla I fgJ$glMaT^±T£«#J<Z)^«« 

e«^<c £©mo©ii««^i?c?^ic, cui £Nco i mmmmmmznz 
Tyy'v^y&m^x, h§2<demcv iresib?'J/»<o ^20^11^^ 2 

(DEMCV IRESgB^'J©^^<c i-^:^^5' ^<~>3' J&ti\$£kT<DMJ¥T~$> 
Z> : SINBVdlJR-Apa/Nco EMCV I RESM^# 1 -Cla/Nco EMCV IRESjt^* 2 - 
3' SINo 

y^7>5FpP2-5' (Pelletier Mol. Cell Biol. 8 : 1103, 1988) te 
, ^;wyyA (tf U^RES^^TT^) l/*^ H i ~1, 872^£<£>tf 

'J^-^7-1';^P2/^>S/>^(Lansing)^0 5 * #JBfM®«£$*f. tf'J^-f 
toTs* & Vtt K320~631te> ■RTO^^'fv- *f£rfflV>TPCRK:J: 9pP2 - 5 

^'J^-IRESJli^lRj^-f "7- A (Apa I SW^t?^*— pKSSINBVdlJRO&Sfltebfc 

5* -TAT ATG GGC CCT CGA TGA GTC TGG ACG TTC CTC-3' 
(i2^'J#^21) 

/^U^-IRESJI|S^(p]^-f -7— B (CI a I g&<£T#jtLNco I ^TH^t^^lI 
5' -TAT ATA TCG ATT CGA TGA GTC TGG ACG TTC CTC-3' 
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5' -TAT ATC CAT GGA TCC AAT TTG CTT TAT GAT AAC AAT C-3' 
• (BB?'J#*f 23) ' 

e»n*7>y«j3>tt, 5^a*f ^mmnmj WTApa i <tNco i mmmm^ 

±IE<D^U:*IRESJI|M;£ft:/^<^ 
en«7>^U3Ml 5^»^f r^lffiB^iJj rttCla I £Nco I @gfcgMft#S|ig& 

pP 2 - 5 ' 7° 5 KB. Ffr 6 ©tf U itIRESB2^J<Z>if illfct,: .HJfi^J 5 <9PCR7°n h 

pKSSINBYdlJR^27^-.'\<73jf AOfefetC, 333itS*f<£>7 >:/U n>£ApaI £: 
Nco I .TiH-ftU 1. 5%T^D-7,^±T3ffiMb> Apa I <hNco I T^HbbCIAPT 

lit^ ^— g ^-.iRES#A^co-r <*TM^jf A^n^Mffl 

*^®-BBJ&n H>fc*f*-r^ATCttv Nco I ffljfis (CCATGG) :£#Wf -5 «fc 5 tefc 
.«■?-«>. : ...... 

Sllfef © ffi OpKSS I NBV S tepKSS I NBVd 1 J Rs j r c ^ 2 $ . r- ^ (7) if A © *6 \Z 
, 333^S^CDT>yu^>^Cla I &Nco=J TifrfbU 1. 5 56:7 # a-^y;HT 
ffiSSU CI a I £Nco I Tf^bbCIAPT^Sb*: 2yXhD >*£^iI3t«^^ 

asfcjf A^n^sn 2 ©T^MaAe^^iiMn h >.K2#jfirfc*ATGiau nco i $m 

(CCATGG) *-&Wf*J:'5fc#E«rr*. ttZtt 5 ' ^£3' -V ^tt^T© 
AB/r?*£ : pKSSINBV£fctepKSSINBVdlJRsjrc-jtfc^# 1 hCla/Nco^U ^IRE 

sjte^# 2-3 ' siNo Btft2fttci£&mm(D r t'<T<DmMM3 izmww^p $ 

-^CjfAft- pKSSINBV^fcttpKSSINBVdlJRsjrc^^^-rJCOtiTH 
£TB*-bfc«l&tefi£<5-. 
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iREsy>:/u:3>£ffluTffr&£n£o tam<D ct5te*sj©#u direst >^u 

^ >taApa I <hNco I gM£#P&U Apa I gMiT^tgte b^^^^O^ 
^JfA^n^o d CO ^ U ^" 1 RESIST! CO , Cla II§I$glHiET#±T3«*;DC0^ 

n^>T>y^j^>^m^x, ji2co^u^-ires@3^j^m<o fg 2 co^®hsto 

^2C07^U^-IRES@B^JC0^^^<o -r^^)-fe5' ^£3' J&#temTC0JllM# 
-7J'&£ : SINBVdl JR-Apa/Nco^U^IRESjtfe^# 1 -Cla/Nco EMCV IRESjHk^# 
. 2- 3.'. SINo 

t b^^'n^u >a^s^emRNA<z) 5 ' v -y-mmztim~tz> 220mm 

*fBiP cDNAteu PCR£/B^T7D-^P'GEM5ZBiP5 ' £>Jfi|i£*l£K 0 BiP cDNA 
K*h£rr -5gB?'Jte> te* t hGRP78M{g^ (Ting and Lee, DNA 7 : .275-286, 1988 
)(D/-%t7TV 3r7 T — v^A^hu28- l ^T^^tlfCo £<2PCRK/fc.TM£ffl£*l 
£JlK*fa:/5'-r n 7 -^ BiP cDNA^A^n^'>>Kk:7.^^^-^fe#bTS 

e^>. h if ^--pKssiNBVdi m(Dmm^fzm^mm,(D-r<-fm^(^nx(Drc 

tb<DZf?7,^ K^e.OpGEM5ZBiP5 ' jO^COBiP tmm&\<DMW&> £tT<DMJ5 

5' -TAT ATG GGC CCG GTC GAC GCC GGC CAA GAC-3' j 
(I3*Wt24) 

7^ Vtt Kl2T$&£-5BiP cDNA^MWSE^JKiQAT, dcoy^-f PC 
RT>^Uri>^#jcD^W^^m©^©5^(D^^l/^-^H rn©@e 



^ijCD^^Apa I WM$MiL&Wi<o ■ 

-> > K H 7. ^ t> $ — pKSS 1 NBV £ tepKSS I NBVd 1 J Rs j r c ^ C0}f A CO tz. & C0pGEM5 Z 
BiP 5' 7 7^5 Frt^COBiP cDNA@B^'JCD^i|iM^. TIE CO MI^ 1^7°^^ ^-^ffl 
ViTiiifStcJ: DfTfrtl^o ^ne>C0^7 7 — (C^>ViT«> BiP cDNAte^ x>Fk* 

7n #i jgit^ ^^f^-r ^ 0^ \zAnt>nz>2-D cosaafe^co m t Jf a $ n 3 0 

5' -TAT ATA TCG ATG GTC GAC GCC GGC CAA GAC-3' 
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~>> H t*7>A^ ^— pKSSINBVdlJR, ; pKSSINBV^/c«pKSSINBVd 1 JRsj r.C\tf>3f A 
<Z)fc#©pGEM5ZBiP5 ' :/^X5>*#v : e>(£>BiP cDNA@3?y<2^*gc2fe&C9}£#ft:/ 

. ,, 5' -TAT ATC CATj 6GT- GCC AGC CAG TTG;pGC AGC AG-3' •• 

pGEM5ZBiP 5 ' ft £> <£>BiP cdM(Dmm\t. W&<D?CR'7a b a -;k£ffl <ATfTt> 
. pKS.SINBVd 1 W<S7 ? —^(D^ : A<D fcit>\Z, M2&£tt<D7 >-7V 3 >£Apa I <h 
j&Sb fc^ ^ ^ £i±£« BiP, cDNA^" A#:©^ <"F^ A:^ n^> it 

J&lT^ATGte, Neo I TO (CCATGG) <k ? \Um?Z>o ; 

Mil^QrBlOpKSSINBV^fe^pKSSINBVdlJRsjrc^^^-^Ojf AOfc&lZ 
, 242i£»t© 7 > T7° U o > £C 1 a I £Nco I T$Hb b , 2,%7^H-^JHT 
. Cla l iNco I Tt^bbCIAPTMSbfe 2 v-* K n >14Mitfc^^ 

-rfci^S-fr.*. 2 h D >ttMS«^0#5tT«, $:±M>3iW&Lfc?<D 3 ' 
^teCla LBSfeTO^ih-TS £5 ^^fP$ta^>o BiP cDNAif A^^^CTdSt 
KifA^n-Sfg 2 ©Tfit^iMfe^ISM^ H >{C^ff£;-r^)ATGttv Nco I fcBffc ( 
CCATGG) ^^WT^ck? ^tfP^^o -.5 ' ^5 3' ^ : g^^T©JllM 

^T$>^ : pKSSINBV^fe^pKSSINBVdlJRsjrG-il^# 1 -Cla/Nco BiP cDNAjt 

2-3* si No mm^nt^w^M^'tf<x(Dmmm2\ztzm(D^^-- 
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Ate, pKSSINBV^fettpKSSINBVdlJRsjrc^^^-^^ViT^^TlBfcLfe 
2 ha>ti^aiti3t$^WT^pKSSINBV(]lJR<^^-te, fu3z!5<2£-BiP cD 
teApa I <bNco I Apa l TOTM^kbfc:^^^©T<™^Jf 

A^tt-s o z. cdb i piB^j ©'« \z , e i a i B»ffljffi-rff ifr *'*aj<8 aaaewi* 

<„ 2K5D*SJ©Sflme^©tftfc» Cla I iNcdrBBfflSffiKBS^ftfcT^U 
:3>SrfflV>T, Sg2©BiP cDNAI3^J^< ; c ©SSJt^tt^ 2"©BiPBB^"J 
<D'&\zm<o TUfrt>5' fr<o3' ^, ^tt^T©IIS^-e*'-S : SINBVdlJR-Ap 
a/Nco BiPjte^# 1 -Cla/Nco BiPjtfK^P* 2^3' SIN„ ' ? ' 

U #"tf -f A ffc2tf§ b iif « SB^'J &; pKSS INBVdl JR^^-*© *Sf&ft b 

i7 mRNAO-U 5^/— >y£\ : - : v ' ' ' 

- pJM \Zt 2> . £ U >/- AA # V - > ^ D^y A*mRNA^ 38 

ftsmisww a^ tejg£ & v^c * , 

-AX^t->^JH # U ~>A h D >tt+l-^V A'nmfc^#&5ft«AWt 
fi^f <D M A n e> n * . pKSS I NBVd 1 J R^? ^ ^ — + 1 # U ^ h □ >t£ mRNA«g« «f 
OSffiJte^Offl fcteJB $ U # V— A X * V 3i > ^WJ te, ETF<0iI r> T & 

5' -TTA ATT AAC GGC CGC CAC CAT GG-3'5 (@B?'J#^27) 

n h* >CD^ D ©TJ»S:'5I vifcifi3l«Pafe I KSBSMfcT* 0 , MJfib F i>©^ 0 © 
T«S*5l^fctt[SttNco I mWLU&T'&Zo -TT^SE^SnT^S £ -5 (Levin 
Gene 108 :167-174, 1991) > K> tffikrn H XDffltDimmttVis 

A h n >wmi««8&*sM.fc 0 #*/-ARJMfi b * Rfffifc-T*. 4M£- 9 ^ 5 + 1 
^TOATGIH^n F>©Jl»9tf)IB?'Jte> 3a¥M^»!RIBSfi©fc8e>OKozaka>-fe> 
-tJ-ASB^iJ (Kozak, Cell 44:283-292, 1986) fc— S6rT<5. pJt6fc»&tt;&;P# 
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%5' ^g.^L^5f Fte, fflim&m^mmmmz&y)Giz£ik-£&z> 0 

WtW&fc^Tfi, £ <D & o izWffi b tz ^ ^ -pKSS I NBVd 1 J R4> <Dfam<t 

Ltclfe&faig.OTffi.'WZ/X.h P >^@2^'J(intercislronic sequence) (Djf Ate 
... . ififO'l4©$>^>Pac I /Nco I 3m*\Z&Cf<D 2*m*V UJr^ Vft&WX 

-?Z>Z.£lz£K)ftfr>ftZ> : : i 

5' -TAA CGG CCG CCA C-3' (SB3?'J#^28) 

WtfrM b 7 >3Hz ^X ^ U _f l/^-^ H : 

5* -CCA JGG TGG. CGG CCG TTA AT43.H (BS^iJ#^29) 

±W,CD*V zf* & l/^-^ H^lOmMOMgCl: Q^ftTW^PSTtl^b, 95<C 
T 5 #«ni&U . -3 < K> -mSLK^M bT, Pac I £Nco I § 
WOy^ND>f»J^#?.. ^(C^O~>7; h P>ragB3?!l*, Pac I £Nco I JUfD 

, mm/x y »— ^ > #\z&z> &&v>&mm&i L <D§&m .: . ■ . .■ 

■•ate^tt,- bv&wMmm£^y^-i?>ziz&mtecisim&m<\*^m?& 

4iMfg^^Wi-^SU^©l^tt-fe>XRNA^^bT, H«f;^y-j?>^ 
(Aura) ;i^7sRNAiffM-«^fc> — 7 RNA©^ £ HUMf -5 CI <ha*T£3 5 ' 
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1. SSitfi? - 

i&gftRNA->> H tf*RNA@2?'J, #«§iiSa 1 -40^3- K-fSEB^J, » 
H lf^tt-&ffi«, Jk>7i7- tfit^, ^LT^<9^RNA^/&K:&g&->> 
Ft*7 3' BB^J«fcO^:*. If! 2 <Z)ffr&f£te, ~>> K t*7.^-T )V^<om^^miht 
5 ' y>Hk*^^« Ay y-^>^^;:&^^&$'>.^ : 

t^X@3?>J, LacZM^^P- K-r^SB^J,- ^bT^^^RNA©^^^ 3 ' 

B2^i J; o & s o i ■=> ©a y^-z;>¥Mffiw ith^i>Xy±^^3>^nrc^ri 

/3 - # ^ O h l/tf- ~> > F If* is y>?^2 $-- (pK 

ssinbv) fcjfAu m~^z$—fr%<D^>Y¥^$mT&w.&w&<D-' n0xz 

i±-5o £<9^j5&#:;fc£>(Z)RNA£, ~> >jF If 3* 7i7 — if ^ — (pKSSINBV- 
■ luc) >6^(DRNAT|Wl^ h ^>7.7a:^i>3 >IT« OTOTjfeCD 1 ^fcj; 9 |Wf B# 
A^-:/2/^£-g-£o I^B#A 0 ^^-^>^$nfeRNA^^-b:u/ h^^TT^ 

^ ^ ^ <t s bhk-21 mm<?>m%k £ t ; m cmmm^jv ^^-vt 

lacZitfc^tepSV- S-H^f H->^-ifDNA (^D^tftttfromega Corp. ), 
Ye?VX ^^7,n>'>»H) ^mHindllltSal I T^b-T^>^i:^j:»9t#e> 
*l£o lacZjtfe^^^W-T ^3749^*^)1-* 1 %7#D-*y;i/Ti# 
^C^OgffJf £pSP72:7 0 ^7 > =; F (^P^^fttCPromega Corp.)) «£-S-£-£T, 



• i • ■ (123) #3I¥9 - 5 0 3 6 5 

■&Hindv4LI£Sal-ITiH*bU >?iU^> (Gene clean) : (/t-T^lOl (BIO 

ion , it>^xn\ *u*^p7«) s-fflVJTHMBir^ir- z<Dftf$,m$vsm-} 

&cZ£W&o 7°^X =• HpSP72*Bi*Xho I.tXba IT«bUX^ 3767:&«*f lacZ^ 

:Efttt3;fcXhoI tmixm^th, v->^U-> (Gene Clean) *JBV>T»« 
t5„ I©lacZ^tt§ y> H tf*ftM£#«.pKSSINBV-lacZ£P¥ .^KpKSSI 
NBV-1 acZ^^^Age I TWit? '&). , (iC fttt > > K k*X IIMMS S jfi^@2?'J © * 
£ l/^^ 1 H31 72 £6922^8^3) -«#.*r*^^ ^»r-M-*^— >-i? : y ->T 

INBVdlNSP-lacZtP?^„ : /• •• — - ; ; 

: pKSSINBVdlNSP-lacZ tpKSSINBV-IusOSP 6<63W*ffiH£<?!>cfc 5 K:«UttS.n«. 

•&^|^vg^.«>> H tf* 3.' @B?'J£-^*rr£o ;pKSSINBV-lue^#:«^^.' : ~>> 

#&*Hlfl& &m%k £ i±3 t , ;p 7 x-5? — £ .£ .- # 5 ip h S^—. if©M;£&f8Si 
tSiW^tlS. ••■ f -m ■■■■ -vyih-in/-- , 

II.B : ?*n-H-r^>cDNA^>'>HHX^— ■*sy#'<t7-&— (pKSSINBV) 
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fctf>t*5*T->£-J/— >T»«U -SgrA I'B8l«|Sffi*^Wr*t2^^ UffH® 
gSfgtiilftU (5* -GTCACCGGTGAC-3' ) <fi^J#^30>- , ^Ctt'&S**. f&VI 

r/.^s \*mmt(Dmz*tt}&?z>ftmz<, ;sac i ^^o ^sgrA n»g&{4£ 

JBV>-5„ £<Z)ffr&#:tepKSSINBV-SgrAI £P¥.£. pKSSINBV-SgfA Wje£#£#& 
Xba I <bNot I T?$IHbb* u -5?— ij->^ffl:fiTffifit§„ WRXb'* I tNot I T 
LTfgVI 1 1 S^cDNASB^'J JgVI I IH^£a - H ^-8-kbc7)^fJt^ 1 % 

AfeeT*r»'bv #£Xba I/Not I -f-flMb L fcpKSS INBV— SgrA I 
^^ttpKSSINBY-WlIIH^tPf^o^V- !i; • ; ! •- 

■ '-i ^KpKSSINBV-fgVII I H^#^#:S^^Age I b > h*t*7#i 

'5ftae^.^W^H31'72 , &6922T«J*f'r-«)) U >>^>^ U-~;^i?a#$U S 

yt~tZ>o H^jEdt^ttpKSSINBVdlNSP-^VIIIEg^iP?^. 

pKSSI NBVd 1 NSP-fjlV 1 1 1 £ pKSS INBV0SP 6 fe5£# <0 «k 3 teSSS! £ ft * 
0 Cine.^MAK^^A-^^-^^^ttF^^IWIBt K7^7i^ya >£ft 

S>> Khr^^^Jl/^©te^*PB*6-r*Ilt3&«T*«> 5 ' @B^J> RNA/ly-Jr- 

>Kt'73' iB?"J^Wr*. 3e>£pKSSINBV&¥#te£j£, ^>Ktf^*«jfi 

seate^&^wu pKssiNBv-^vniH^ig^ttBviiiEg^jte^ *^wr 
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nfcMK&vvTM^RM^ Rice 
^ «atcc^ e> # n> mm^mvx\mm^. v-uix 

1/7° U 31 >^ ^'^ -Jtfffrfc £ *l£ : 7 5 ' BB#I> 

7^:=.;v^@2?'J£"^tf) . yl* ^ U n >rna<tm >.E h □^cofefe.^±^teA^ 



(126) #^¥9-5 0 3 6 5 

m/M<Dm<D&m\z&&fc3' (^ur^-jimm^^ts) . z\<d 

$n^>o ^n^etKDm&iz wt°v n yiz^&znzoimwxy'z/y \ i <t&m± 
zs>?mmzft^w^mmmm&m^j&-i£nz>o ^n^o»s«it. 

a-H$n575/tOT^W^\ n H>©3#g©fit(DM (silent 
) (Dmtt'fo&o : ■• ,,! r ••■ •• ': • '■ ' - ; ■ :" .:• • • • - • - 

mWT^>tz.lsb(D^ h-^l-^CTLXt: h--7°CD ^fflSSO^CDity 

. z\<D&<<D%m\zftfrntz77°n-^\%, ^n^^-v-mmwcDMmzjim 

o 

M7 
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^f'J^^t ........ 

:. •. # &^2u— y > tf h a T^t" -5 <£> izm v> £>n-g>T7 rna# 'j..*.^- jrk: 

;.L«fc ^*S»CS^Sn*b # ^ $ — RNAO^ L & > > H .*/ — isZ/if 

lyzmmo i ^w©****aiJ^.©#iiBcj;oT-*»K: h7>77x^3>$n 
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LT A° -> ¥ y V £ tlfcSmtt^M^^.^ ~> > F t* £ — ; ©<fc 0 A V*f8§l 

>/n° * k £jg£-r & c £ a> £ , mtkzntci/y f -j&^i^ u a* 

— v?>^«£ F 5 ^ '> a >T#<5SfS 1f<Di/> F tf*£-f ;W7.& 

nTVi ^ a° y > &Wti&JkWfe& 0 n& < X ra&^-frs^sfr y tr > ^ 
ttll&^Jffi (ps eud o ty p i ng) 1 t &ti & y° u -fe X © 4 1 i? Hfc S'jRdJfe 1/ -fe 

i:i*jjnanT^. me. ->> f tfx^ $-n^<B^mm<vfcmzu 2 

>n^« (VSV-G) ^rllPt^^-r^ ->> F tf*/Vy ^>^te^^ 

nx # . &&mm $nrr»Hf7^^ -tt^ £ jg£-r £ »6 ©sh 2 © 7 y° 

a — 1/ F D < A y 5? > ySB^'J 5> > F t: 7, RNA^ & 2 — S 
/I v J r— > £ £ £ t^utttSl/hO')^ )l/Xgag/po 1 R^envgB^J 

£>£ 0 ^>Ffc*X^^;W7.©^©1tM^^;Hc/ t j:&-QT>'> 

F h*7.A y ^—^>t?1ffl%&7&Wt £ ^ f U ^n^tioL *tggRNA#^ 



<129) o 3 6 5 7 

RNA'X )17> RNA^ ^ $ — tT< ^ £ -^^.0^.^^^^ §. ^ ^. 

(Dm& t mm \z g mm r ma *mnr% -> > ,h « -rna^^m^ 

^-^mmnm^tx, dna^^rbrna^ t-iaijfiti^nf/^^ftt 
# - &ffif&mzmm~rz> z t \z tzzz.ii & % v « & > #3683 miz &tcz>m 
■. Mm^>7$>-^$:»imz-tz> B z\<D^mmmmmmx^ ^xmm^mz 
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is> F HX^-Y ;IX <£ £>iz7. ^ . (Aedes J albopic tus) v mti&<D$<%k\t. B 

b tcmm&$zft^mtiiWM \z t^^umm® \z ^jpx^mm-t^^ mm&o 

■Xtem&<0&Bfe^&VH)\'X ft ZTo Aedes aegypt i , S 
podoptera frugiperda^ : ^^Drosophila melariogaster^J^^^^Vio^^Ott 

(om.^mmkwt pg d mm^m^^-r t& ^ . tfro tm 1 <o v. tfx 

ta^^NFfSSi'* Aedes albopictusXteDrosophi la$ttl&$5£ V*o&E&ffi*IBII& 
/N°^M^|w|^$n*fS5!$tlfc (Virology (<^K;K*^) 194 : 44) . u©^>/t 

tft^<;i/x«je&^b49SRm6s©M^r©^-i';uxRNA^sia*-r 
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Aedes albopictus,1«ftT;©~>> H h'7«:^t§ £ ©Mifrg^MglAM 

■:*z£Z£<m±ir%.2^<Dj5m*mm2nfz 0 m i ©^jskju- -±aB©c:©««fi 

$ ^ ^ la^'j zmm-rzo \zm u* e>*u >< LT#^cD«@s?ij^ii)i>i r r§©^ 

*fcj6, mmftm \z & ^ T*n £ nx v ^ t.^ d > /7* 
t £ ns..;i © ^ □ - > © * ^ i/tfj«E?ij©ftig fd:«t.o t v; ^ \zm m frm&z.\z 

: m^m^m^mx-r^tiz^xm^^^, 

#JAfe£BUDR T©Aedes aIbopictus«BJia©5g^ 
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ifi, mT&(ommx'\t. 7y hta$:mJ3> (at- 3) m 

#1 m \z.$m,-t%> z\t\zX-o TfrJ&Sfo'ti&l be l - 2^>u fete? * 
AT- 3»-»h'k'7itH We^*IBIS»«31«UT»X;^©«^*IS*t 
l/T'fefce.t- (Nature, -361 : 739) '. uOWi^iiEUM 55iMlD- 
17RWf2 .;■ h hitt^$cHT1080R^293 : ^X^J^MAT- 6 ; ^k*-AA7 

pitg^Si^i^-r-so'fcW^^sr &#S£src#&;.i-"i •••••• 

bcl-2 ^->njte^l/ h D^Jl^fSSI^^— te, Mm?*>&i££riT%tz 
(Nature, 361 : 739) 0 Kt b t^bcl- 2 ISSM^ -te, ^7^5 Fp84 (Nature 3 

— ^ — £-£iWgft nJtEfc:«flfc& p - FT* rfrflR© & £ ^HSK £ * — <D *\zW 
7c ^ {7 $ — <D ffl <D % £ «0 -5 ^ -i" :/© *8 |WH4 £ IHMT-S ck "5 ; ' Aje: tftl 

tetaztsi^o z.(D^mmm\t. mm^myy^^^^om^mtmmx^ 

bcl-2T>3}tfc^©M£lX&VV\>^-^>^£3$< m^<D$>Z>m$kAM 
^k&®5 <tctb \zm C *> tlZ> ^ £ o #« fcf3SBT£ 

m (t^^>^bhk-2i«) 
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mw&m&m^x h^>xy^^^^^n. .mwmmz^xmRznzo 

^^TtU'ShS ^(Nature 361 : 739) o 75* ^ ate03;*fr^«M 

^Tini/.^yr^^fimm^^^M^ t ~ft£t>*> , 19— kD^ > 

VT#«:i£'aH F*rW5V tf-f ;>^EIBjtW.-CRasL^t. al. . PNAS : 89 : 7742-77 
■ 46, 1992) x I m^m^)V^^^)V7,gm: .5jfc^Choi*2fe tfRoiz : . man- PNAS 8 
9 : 3266-3270, !;1 992) RtfAcMM^^ al . , Sci 

ence 254:1388-1390, 1991) T&£ 0 i^Clfeftt, Stttt«»»K:*V>T 

©ffliTt^y^xs ^-i^{3jf A$n-g>o cnB©fg^^- 

.r 

&vtcm&&Rzs*0mm<Dffi!&&mmz^x(DmiKiz£ d ^ h tf^Ttf 
m^mm mat««* s.©^ # r- xais «t: o .7 # y h - S'* £ est £ * £ 5 
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^itmm^y'u^:-^-. ry^y^mm.m^^- tmmmm^^^-^v 
s^inio xit *t ^ci i^/ct^<h via •£ a t & & £ 

n?.o 7f/^^, HPV, SV40W7.^7.#U^-^^'f (Py) £^t?D 

NAii*^-r;i-x«, -ajic«, -|isj^jBia <Rb)-vjie^m«pio5R^©«K:M 
<es-f zmfc^mmvi omzsv^ ? u >a,. P 33« * ^zsm c d 1 2 £<§r&*»iM ^ 

7 ^S?;i,-f y^h-;W-3-^-iftCi(S'&bJ:n^tt^b*r**ra-TMlS (mT 
) ^n-F-r-g) (Talmage et al., Cell 59 : 55-65, 1989) „ RbRtfp53#t£:* 

> n m^um \ztt-t £ r zt^GTFfemt \tz.n*> (Ddmmim v^owzz 
, c-fos, hscio^zsbci- 2 ^tsm^mmtuzs-o^^nr^y^^n^mm^ 

XV^-S (Miyashita et al., Cancer Research 54:3131—3135, 1994) « 
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£T (BevjainnRtfVdgt, Fields Virology ^.1#> mi9*#Bf) 0 -.SV402fctfPy 

fflte*&KPE2i bT>» H tf*E2«f.* >^i7fS^Sf*,. E<2PE2fuMjJf 

OMS4 , ^S^^PE2«E3<h^E2.^^f!l.$nS. E3te, PE2©647 5/*3S 

El 

IE2p4 75y^ (aa)i^S^— 7> basic^X-basic-basic aa'.s^f <&\zm< 

> — -fe?T&5o RPE.40<hn?^n^CHO-Kim^^MS$n^^»^«^^ (Wa 
tson et al. , (1991)' J. Virol. 65 : 2332-2339) te, • PE2EW&H£E3RtfE2 
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T^iTfe^. fot, RPE.40*ffl^^C7)4 , T^$n^->>Kt*7,t:U^-> 
■<DJL>s<U~-Zf\$. PE2/El^xD^ v fV-£-^A,T^£o RPE.40*B]I&te, HCHO- 

k i mi&& v ~> > p t* Tv ^ -r ^t. jb$ ic*f : u t pi* < t i oo^mm 

S-SCt^tlTV^. RPE.40tC^I9jg^$n^:Cne.CO^Plgt:U^-;>«> h 
fl / < ?5%kTZ>o RPE. 40^»> e?^$nfe^#*fflJ^«, ^ $-(DW£BOS 

gT < & Z> . t V i 5 ' © t> ; ; * Jt $ © t> £ © -> > H tf 7, /I y -ir- 5? > ^*ffllia*«E £ 
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be l- 2 *>nm&?fm t & o; -5 &mm<o&5 temmtemsfoo) 

VSV-GflH£3!SiJ $ n^c ~» H h*X^^^-^ 0 ±tf » H t*X 

A° y dr - 5?>^lMia*«fert fcVSV.-G^*^ >A° £ K &m%l? 2>^2? -PMLP-G <h 
* fc-f > tf -h D 2 ft*: > > Kt'7A^^ — RNAX teDNA© n H# h -a 7 x 

te, - riMf.©7.^t>yu-J <fc^3J^ffi DOTTED nxfctK IEkH$ 

>3S^624NFIW«^, VSV--G^ttMgiJV>K-bf^^i7^--*$tr±»*JR.«-L/, & 

ifi-v4^o it 7* y RNAT tt!i<yy5 7^ ft CD ^ ^ ^ — <0 1/ b P ^7 
#Jlg V>T, -f > If h P Jj£^ $ nfc > > K fcf ^ -RNA£ h7>77x^ 

b. ^^>zi^gaaM^ 
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t) 7'-> h\ E2&tfEl WfflJOT U^U^/iTf *I6* LTH 

^-^□>BB^Ji:*a*&to-&fe ! KS8TRSV LTROfMTK&S. £ntepOP13K.tfpORR 
SVl^s^^- (Stratagene) ft'S©'^ Jl/Xflf5t^ >.A£K)te?*:*rr* 3 s.> 

cU^Vs/U— r i j ;?>A#K£5PjET&p3'SS^^ — (Stratagene) 

xiwip# h ?>7s ? a: £ 3 >$nSo . . -i v. b - d -tt-ft^ 

Z V J i> H (1PTG) ■ t ViofcfJI**!!**^*^ :.Jl/y7x 7-t'U 
>a&fc£^3*6*fc%>;fc&U Cl^bTlac-^V-^-iB^^M-r^.l.ac ; * 

#Jfcttfc«5fc, -»Fk*XMit^>A^«il^ (SP) cDNA«> ^TO310 
p0P13RtfpQPRSVl^*-rtK:# SPD— 7 f ^>^«*»» ->>:Ft:X 

KiiM«^»i«iGA«Rff±«MtK»LT-i-n*nT^ tr>^-r s 5 • 

0^7^*7— UTJIMiSria. W^ft^-f^— tt» ->>Kt'X 
nts 7638-7661 fc»U*«WT*D. H tfXnts 11,384 

~1 1.364fc#LTffi«ttT**. *£*>/t***fc^fc»fc***>>F£*cD 
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Mfifa??^^- (7638F) : . 

5 ' . -TATATGCGGCCGCACCACCACCATGAATAGAGGATTCTTTAACATGC- 3 ' 

M^7.^^- (1138R) : - . 

5 ' -TATATGCGGCCGCTCATCTTCGTGTGCTAGTCAG- 3 ' 
. • < 0E8IJ8tl39) ... • ■ : 

tf F-TA'y ^ yge^'Jj t^ti:fc^<Not I fglg£@e?'J^\ #y^-T ^~<D 5 ' ^ 
S(C#f $ntV^. PCRif*!©^ 1 %<D7-ftu— X*f)l<$T*3163bp<P7 ? 1? 

*>\>&mm2tL, # k n o 1 1 mmxvM-D^n mitzn * . ^<®.m. t 

T# £ *17c 3749bp(D 7 7^ ;* > l> OTJ * ICpOP 1 3&£>*p0PRSVl ^ ^ ^ <h jfifg £ 

^nso^^^- «Not i T$Hb$n> ftv^mfaTfrftv^T,-??*?— 

tOin^O^t^ b^^-te, pOP 1 3-S I NSP& tfpORRSV 1 -SI NSP £ 
e>tlTV^o ••• .... ;;/•<;•• 

«m KRSV LTR^D ^r— ^— © ^0@2?'J & S t r a t agene pOP 1 3R tKpOPRSVl A $ $> - 

a^x-fy^u -im h^^p^-r^x^MfiPi^^M-^- (popcmv-sinsp) 

; T?St>4 KXS.W&ffl'J'ut-?^ (pOPAMLP-SINSP) Xte ; Drosophi la^ 
^p^^-^'f ^^ttyn^E-^- (pMET-SINSP) , DrosophilaT^^>5C^4 
y°U^—$>- (p0PA5C-SINSP) M*7 o D^-^-HSP65X«HSP70 (pHSP-SIN 
SP) XteA*+ a. D ^ U ^\ F U > -7°o ^E- ^ - (pPHED-S I NSP) £ ^ ^ fc^ 
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jnRNA^b©l^;U#Jf ^bfc*^ ~>> H tf*fl!3t* >/^St<0|83t£i8:*:£ 

WWfztfXDm 1 <&3*IEftATGHB&<h$g3i;&-fe:y h ©^d^-^-IB^JOTIKT, 
~>> F tf A«j6* W^In-T-f >^*«-©aSB© 5 ' 5fcSBfc*|-bT»£3!« 
/hgl^ffii*3 7 (^^7l/^K7579~7602) *#iHJ"T* £ £ iCfcoXfT -fctoftS 
0 d CD CI £ « -» H Mm & >nt> KcDNA £ pOP 1 3R pOPRSV 1 383! ^ # ^ - © 
* Id A*i£ fcae>£JU:TiE5£ b CD tm bPCRtf ■H&fiBc^ o - £T5t^T^* 
o dOD^WH^^fr^Pi^- omiEte. £kT<D£&K)<DZi— : rJ >-#ffi$L<D%& 1 ©AT 
G£Not I'IWIS»*«ffi©|inK:S8^«*3T^^ F 7579-7602 Sr^tfgfTO 

V^^^^T(D7638FOjlK^l^y^^^— ©W^-T?^* : • " ! 
iH^y^-f^- (JUN 7638F) : 

5' -TATATGCGGCCGCATCTCTACGGTGGTCCTAAATAGTACCACCACC- 
ATGAATAGAGGATTC-3* (BB^'J#^40) . 

PCRJtWte«^T;-'l %07^D-7^WC, JgJ&£bT#£nfc3787bp 

gkh LTmcWmv<D7 7tr* > h *S»J* Kp0P13Rtfp0PRSVl^ ^— ^£Jg*g 

— tfr«La$-&*. teS^l/T^Snfc^t?/ h^^— te> P0P13-JUNSIN 
SPRr/pOPRSVl-JUNSINSP£bT^]?>nTV^o bi&>b&#*e>i Wfl&9>WB.f& 

3. S/>Htf^^^^-^bTg>«3S?S^>^^gg){^%qrte^:%^ 
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i^.ommm z ? izTzmm? yrn? jme^-fe.y f tfmmznz, z. 

(Dti-t yb (D^A&iftmt, &StetbtfimiE<D %/ > F t* 7. * PU*^ F 1 T&S 
' - ~> > F \Z7s 6E#K 4lB^ > A £ Ilg? nRNA©83g©;fc 06 © ~> > F tf* 

,&£-fttt££K ->> Ft* >A^Kita^@a?'J,- -iMBo&jMc&Kt $n 
*» f tf.*#iifi* yn&'&to&m^ .^P2-&mznmmfedt>K>7mz 

tlT»A$n§, ^>Fk*7,^^^-g#:(CioT^$n-S#Mit^>A^ 
m(D&mz^±\z{jSLWlsT^Z>o £ €> te, 5 ' -RUB ' *#!©$>> FtfXgS^'J 

?3-r^ >^K^I©*IP^*'&tr^ ^ F422~7054£|&£-f £^<HfltB 

spE I TiBfcStU •«0®9925bp7 7^-> F«0. 8%©7#D — *y;H^T*SM 
-^©^S&^Hjgjjg^nTpLTR/Sindl BspEt LTft£ftW 

nts 60-62fc&*5' *Sg||jEjBIRBB^3 F >£&{§© 
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£-*£3»U ^n^Ylnts.7130~7132Rtf7190~7192 (^#D(ft#-Jt#tf-) tC^o 
T^ftT^UAA&^lJGA^ita H>^Oait, ^< U-TTSK«l5fi^ >A°^««fe 
^^lX»9#CD1iBR^I»^TV^o pLTR/Sindl BspEAy ^-^>/7*#-fe y Hf 

#^BHK*fflJ3£ (ATCC #CLL 10) "F«gfc h7>X7i^ -5>3 >$*l, jtuj/fiCDil D400 
At g/mUCTG418H^*fflViT, R§tt K7:>^7x^^a >^il^$n^o 04 
il^bfcj- ^(CcfcD, cne>©LTR/Sindl BspEAy ^>^lttF^©Sin- 
luc^^— RNA<2 h^>^7x;7:>3 >«> [H]iK£nfc±ffi;^Sin-Tuc^;7 ^— R 

d^^S, Sin-luc RNA^M^ft^^FexSTOS^^V^^^feTte) 

: ' BspE I ^^Dffit-fcfe^M#M^bTPVG-ELVISd^D-> (Mizii^feO 

> H h?X 3 : ' -^ge^'Jc^Cte, >» K HXcD 3 ' ^^BB^J^P^S-^ 

l f tr** z> v-xj- v<Dm<Dm'jkxtemm<DX2 f cottar x 

* £ W-^^^^T >5P-fe >X^it^ > A£ Hit^&tf £g£ir 3 J; 
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$ i © ~> > f tr x 5? ^..i/^-^ Ym&zmm jc-#rna^ u . jt© 7 > 

f>> H fcf*«jg* >/\°^K«fe J ?cDNA«^rV 5 y £ if P->pVGS 
p6GEN^.S J&fcB $ ft, ; M~F<Dt *3 D < pcDNA3 (Invitrogen Corp., Sandiego, CA 

) ; mm^ ? $&m$mfc-&n:z>. m i klp^-s-.b&vgs !.p.6gen&- #ms^ >a° 

(D^T © ^ >: h*7.|2^J ^I^ST:^^ < » S&Apail RtfBamH I > 
> F fcf*«S6* >-/^5?«*e j f D 07285bp©^ pp-y? >h£, 

7-- ;w-r c: i \z «j: o Tt# e *i& s i nMcs i: am* # y u > ti -mm t mt £ 

■££ 0 U ^^U^KSimMCS I Rtf SinMCS Iltt, Cla I , Bgl IIRtfSpel 
fCO^TCD^^^^;: -7^-y >y©^ Apa I RtfBamH I .-sISJB*.^* 

SinMCS I : ■• -..•■>■: ; . 

5' -CTCATCGATCAGATCTGACTAGTTG-3 ' (S23*J#-^31) ; ' 
SinMCS II : 

5'-GATCCAACTAGTCAGATCTGATCCATGAGGGee-3' '(SE#I##32). " 

Z\<Dh1*, .pMCS-26Si:l;Ttt5nT^*|g*iLT#6nfc«l^#:tt,--a«PC 

R^<i*fflViTiff^x;p^.^-r;ux (hdv) ©fct^y s y^^^g^^^ 
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K U #1f-f Affimzmte-Ztlfc */> H t*X© 5 * -5fcSg<B'299<0* £ F£ 
^tr^tC^EiE^n* (Nature 350 : 434) 2 00^9^ 2*«£3DJ&U*® 
.SfclCfe^TflUBSn, ^-0^2|p]gOPCR^*5ViT, ^©S&^JdcJW&frft 
Rf5#ltll M^y^-r^- (HDV49-XC) «HDV^VA^^7l/^H823 
-859t*rUTffi*IW.T*:t), ^ipJ^^-f^- (HDV17-68) AS £ ^ 

0#[rJ7 p ^<*7— (HDV49-XO 

5' -ACTTATCGATGGTTCTAGACTGGCTTAGCCATCCGAGTGGACGTG- V 

- CCGTCCTCCTTC-3' (@B^J#^33) . 

^fpjy^-T -7— :(HDV17-68) ••' : >• 

5' -TCCACCTCCTCGCGGTCCGACCTGGGCATCCGAAGGAGGACGGAO- ■ ■- - 

.' GTCCACT-3' OE*l#»34K: " -M •■ : 

.-to'^-n-^n^ffiffittfcjp^.T* -?-hdv49-xc«>> b^-^miy ? > 

=^>^XbaI Rt£Cla;IIgf$iE^J£^W£o HDVBB^]©PClRi(lffi>iv tfefij^ 

— (SIN-HDV) ' F t:X<D^ ^ l/^-H 1 -:2lM ! #HDV(£>y > a ^^^^1/^" 
^ K871~903£M Uffl»«n?& K) > ' 20©^ ^ P^c^^^-f ^-HDV17-68 

— • (SIN276-SPE) Kh*Xj*# H299-276fc&Lffl#WT& B< B3?'J 

HS^f^^^-f "7- (SIN-HDV) 

5' -TCGGACCGCGAGGAGGTGGAGATGCCATGCCGACCCATTGACGGC- 
GTAGTACACACT-3' (SB?'J#-*t35) ' 

iS^lRl^-fT— (SIN276-SPE) 

5" -CTGGACTAGTTAATACTGGTGCTCGGAAAACATTCT-3' (S3?iJ#-*t36) 
■ -tO-t-n^nofflffittJCjP^LT, 7 7 4 -7-SIN276-SPE«, -^c£ 5 ' 

, 7^>^>^i"SUAAISfR^Tn K>RtfSpeI «aME5U&i&A/T?V>«>. HDVU 
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u)v*m ^tc2 mm <D?cmmiz&v>T, mm t it zn^fem-t 2 m g 

. CR(D^,.. 4:14bpcD7>^U n >^Mermaid^y K (Biolol, La Jalla, CA) TffiM 
U ^mGla I R^Spe I T$Hb$i*&o mUfcT>yu P 1%©7^D- 

Ft mm izcia 1 Rt^spe 1 T$Hb $ e> n 1 ; % © 7 # d — x 4* Tin $ n-5 

y^Vr>^. H fcf;* 3/ -^5^«*fBIR«***tf«lfi!6#tt,. P 6 5' 26s<h l>T-*DSn 

p <5 5' 26st&^pcDNA3^^^ — F*g^C0^37>A°^Kjte^.ir - 

y b <Z)Jf Ate, J^TOil 0 JCff ^n^)c ; X 5 K p d 5* 2-6«»*Xba I - 

4798bpcDM^>/1^Kie^^-fe>y b±fc& 1 %<DTtfn-Xtf)Utpxm 
M~tZ>o Zf^XS. FpcDNA3£BNiiHind IIIRtfApal T«b£i*, T4DNA#U^ 

:^;U4 , T5342bp<7)^^^-^|f®}-r^o -eot, .'ttfilSftfc 2 .^W^SffiDNA 

7 5 ^ * > b zmm-zit* t btifeM^ >a * nmfc^m^it) -t y b ^ 

pCMV-05' 26<hbT20£ftTV>3 (EI8#M). 0 Ml*)^© £©DNA 



(146) #^¥9- 5 0 3 6 5 7 

U J^t&K?yi£Ufc&(D<A£^ 

^(D7>5 l iz>XA°^^-^>^-fe^ h© ; ^^©^^1i<h IT«, $g 1 (D 
mm ttTfcfcf. "TRNA^ 'J ;* 7—V\Z «fc t> TWI* n5*:6ij)«i TM^'J 

$ e, k , mm unit*? ?-m5mmi3.ffij&fc<D&* > h t'x^ - g 
<D*-n <=> ©$g^ £ Bjf g -§> . «s * > a° ^ smatfEi «t b tzt> k ^ > 

- RNA <h x:^ U <£>*&© *5SM4»£S! ^> -f O £/£<Z>pJIH£ Sr'HUBfe?* 

fc^te> 7632- 7655 OK^lRj^-f ) 25.^8415-8439 G££|r] 

KMUBfcitfJfc:/^-* "7— #*ffi^T^5^5 FpVGS p6GENfr£ti 
«*n, IB3*Jtt&T0iI»5 , r*2>. 
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5' -GTCAAGCTTGCTAGCTACAACACCACCACCATGAATAGAG-3' 
(@B^'J#^37) : 

5' -CAGTCTCGAGTTACTACCACTCTTCTGTCCCTTCCGGGGT-3' 

. 5 ' - KUAG&mJAAfSlRX h y 7°n F >S.OT o I ISsilB^J'cDM^ A/? 

5X5 KpnAM (Clontech) £^SNhe I Rrj^ho I T$Ht£-fcJ\ 7°^7>$FDNA£ 

■ £ *l.TV> $ . ^ X S HpMAM-S inC£, fuiziitf) £ 43 Djft&&fflJ&?ftKft tr h ^ > 
* ~7 x /7 > 3 > : U ;* — ^f5^f & il 9 HAT ( k aJfcH*> 7$;^r 

ElRtfEZfltfiTO, f>> H tf-^-X ? F 8440 — 8459 (ffi 

^f^y^-TT-) R^>Kb*^nts.ll,384~llv 364 fcifcf 
VTftffimteT'v'i.T^tt&m^T, 75 XS. FpVGS p6GEN^£>iiiH$n£o PC 

TfrUptlZ : . 
i&^ftT^-f "7-. (1138410 : 

5 ' -TATATGCGGCCGCTCATCTTCGTGTGCTAGTCAG-3 ' 
(@B?'J#^39) 



(148) ftgyg- 5 0 3 6 5 

i^^7-f7- (8440F) 
5' -TATATGCGGCCGCACCACCATGTCCGCAGCACCACTGGTCACG-3' 
(lB?'J#-^42) 

^JCpOP13R^pOPRSVl^^^- (Stratagene) |*3fc:ii!g;2ri2\ Not I 

z M&mmi%te-?^&. h^yT.y^ti'B y^^ttcmm.^ h ^ >x? x * ~> a 
> -r ^ * cm t> <d m & > a° ^ k & is ^ & ^ — * mm t . 

^IWtbT, MSi07yt>^'J- SrHEE-rS^fCAedes albopict 

^ o mt<D\z. zn&^<Dm(DMMm.mM&mm-rz> z. t zmz-d 

^TlZWimVTzc Aedes albopictusMJ!S (ATCC No. CTL 1660) nJrXTS/ 
COjO^T, 28t;{£T/&:&2-£&o 35mMA 0 h UM©*T/fcg£itfcl® 5 X 1 

V-Al8S!lR^¥0©^i-rn^*ffiViSC:i:JC«fcoT, * £ ®£ h 7 >X 7x £ 
Om g/ml<2ifi»>SI 
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if >7-uty h7W yj^-f if— is a >K,fcDLa.cU y^l/^it— ®fg?I^^TT- 

— >->H:b*7,4Wit^>A°^K (T^^*.pOP13-SINSPX«pOPRSVl-SINSP) 

p a-—&mz7°-)VV, M^p— ->^u mffit£-#Z> 0 ^(Dmmxw p 

— >^12B#P B , 3 5 mMcDIPTG-C^^^ « F tfX^it^ >/N°^KI^^ 

^ >7*D v h#tfT, Xte->> F tfXflf^ >7N°^»jtiS^^CDRNA(3^bT+B 

Wfif&Z P — > (Albopictus SINpak*BJia<hPfa<) 0^<^^lt5. -tfgfigft . 

£^tfJb:j®<D«lRJM£JS^T, ^ft^^Albopictus SINpak«fflia^v ±^<3Dp 
SKSINBV-luc cDNACD>f > t* h P^ ( 

Promega){C«i;oT^$^lfeRNA^ffiV^T h ?>7>7x.t7 ->a >$tS. 
77x^'>3>^5mra^t, Jgittte5mM0IPTG£»J£f -5. ^>X7i^ 
~>a >)&>S24l$ra&te±ilS&JKS6U BHK-21#fflJia*ESSlS!SS^i3:«©JCC:n§ffl 
Albopictus SINpakJ|fflJia0«lfP^mji*iJ>^<: tfe^M 5mM(£>IPTG£/BV> 



(150) 4#«¥9- 5 0 3 6 5 

, 35mm© ^ h U W<D 4>TJ&S£ 1 lfflJ]&<Z)S£ 2 Ji £^ £ -fr & tf) \Z Z 

n*mv^z> 0 mmfrzimmmz, Bm-2\mM^mm^. ±m(Dt^Dji^y 

fifths. I^;u©l6#iote«k0<&v*fc-£fcr, ' h7^77®i©'K7^^ 

■txf?^ )ux ^fsji^itt ;in e colli D««t><z)^M^^3i$ i 
^t^&^s^' £^z>mm\z&z> 0 i-zxbusmmt,' mmmt^^jv^m^ 

JlXCDjjmte, 1 x 10< PFU/ml \Z-?€T, BMMM<Dis> H 

mzmm^mx^^^vnu^o 
^mftmmmMmmmmmm<Dmz<D&mz%£oiz. <$$>--Ba$^^ 



U51) #a¥9-50 36 5 7 

- H 7 * <7 - K j U^lXim?* Z t , : . * ft jf HJtttf* 3 £ ^> F tf* 

M-MuLV) *t^T, *^©*7»>^JKtt^f^H (BC):.*Dia*«»S.-&^©4i»cA«> 

mmmmoffimmmznT^Z,,. o d ±Wm2tlTiStt (Swar.tzendruber 
RtfLehnian, J. Cell. Physiol. 85 : 179 — 188, 1975 ; Per ies et ah , J. Natl 
. Cancer last, 59 463-465, 1977) c Jltl&©»X;i/X^JM*tttt, V^T^ 

^W»«*rt«*nfcx>A>^-k:S#bTy^>^*ai:nney:et al., Na 
ture 308 : 470-472, 1984 ; Fuj imura et al., Cell 23 : 809-814, 1981 : Kali 
nkaRrXYaniv. Cell 20 : 393 — 399, 1 980) 0 
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(ca. 5 n g<DdM/8mg(DmnUM) \Z'&-dT. V#y^??$ XGIBCO 
-BRL, Gaithersburg, MD) t ^^7. 5 HDNA^^'^^^^-fr; ^75%co^tt 
"e*^b©PCC4X«F4*fflJ^$^035mm0^x;i/^MJa-r^ (Fuj imura et al., 1 
981. Cell 23 : 809-814) e IBJMi*^ (CPE) <DB&RZ$mm±m<n7°7- 

^"T^o F9S.m > CC4$ffl|Jg(75^'fb«. l(jM0llIIl?l/'f;<>| (Sigma Ch 
emical Co., St. Louis ; Mo) <DttMz&-oTmi&-£nz>o - 
M-MuLV^^-(2^£^ttfc;£#fc<^ 

<DmtW}5£m<Dmm&— wz\$m xm*'&<o t><z>T$> d -5 & t v> 3 z. t.t>m%^ 

nT#7c(Linney et al., 1987, J. virol. 61 : 3248-3253) B ^<bt, pVGELV 

istcd h5>x7i^ ~>b y^md^it<Dmmmt. ~» k tfx^-v 5 ^ ^ 

-roJlig'l4#m<&£o £<£>if £\ pVGELVIST(D>^>7,^i^>'3 >$r^^^ 
^kEC*fflHa©G418jl^©^, ^D©*fflJ3^«^D — ->^$n^5S$i±^n^o Z\ 

(D^#m^p->«> i MMii^^s^^T-i/^y-om^^iD-r^^^^ 

<fcO(Sigma Chemical Co., St. Louis, Mo), MtWiOi/y F^XV-OVXCDM 
$E\Z-D^XU%i-£?lZ>o 
->> F fc*XNSP(D#£TT(^oa^ >A°^K^^^ 

F9RimC4«£pLTR/SINdIBspE£ffl^T h7>X7i^ya >U G4i8Ti§iR 

miz&v. tt4twmizmjfci!k&z>?v-->*m&i-rz>o mmmmiz^Lxnm$> 
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*13 0 *Mfc©?CC4;fttfF9*l!l]|&^ 

•»J—*^tr^-r;i/^PI»*3— t 5 ^ ELVisiwitEoT, ~»Ktf. 

.; :--^S*LT*fc (Topze, DNAffi-«£<;i^#M) . PCC4R^9«^te v Py- 

*-f;i>*«X>A>-tf— , 2ibpOS*,..1t«lR^--CAATRmATAj|?y^^,-.R 
W*BmRNA*£^ 5 ' * -V y ^BWafc^-r-^EM*^^ -..4ftS5021-.l 52^ £> OPy 
7*4>imm±i 5' ^^l/Xffi^te&S^Sft, riKLTnvivoTte 

oTV>*. Py#r]-^>^^BL^»Hh*X5' J^TTI^ 

*Py^n-x>T->^®«01Si|S^ pBR322/Py, ®t|A2^7^5 K (ATCC#^450 
17-p53, A6.6(pPy-D) Rtf&T®:/^ L ^-#*«fEfc©*T*j£Sn* : 
Jllg^f p)y^-f7- : pybgl 5021P(A^y^T§P^iJ/bg] II bgj IIKMIP^I/Pviits s 
021-5043) 



5* -TATATAGATCTCTTGATCAGCTTCAGAAGATGGC (@2^'J#^43) 



(154) #*¥9- 5 0 3 6 5 

i&frlRn^-f : SINPy 152R (SIN nts 5-1/Py nts 152-134) 



. .5' -TCAATGGCGGGAAGAGGCGGTTGG (@2^J#^44) 

ti^^'ttDNA^U^^— If (Ameresco Inc., Solon. Ohis) 

\Z\$,. ^IZttVCmm^U'hziJUZm^T; 5 %<DdMS0X.mot Star Waxh* 
— X(Perkins-Elmer)y^£*l£ : 

mm-ce) wi&.c&y >-*M*^tft 

• ; 94 ' 2 

94 0.5 

55 0.5 

72 . .0.5 

72 10 

m 2 <D— ^PCR^fST© 1/ > Kh*X 5 !, '*j»cbFiHl|i50«v -pVGS p6GEN^D->R 

Jlfi^ffrl/^-^— (py nts 138-1 52/SIN nts 1±16) - 

5' -CCGCCTCTTCCCGCCATTGACGGCGTAGTAC (S3?'J#^45) 
ig^f^y^-fT— (SIN nts 3182-3160) : 

5' -CTGGCAACCGGTAAGTACGATAC' (Se^'J#^-46) 

±m<D-77-c?-tt&m^f—»\ i \ix5' mmm^(D?cmmt. ot^pcr 



& ( 'c ) tela L2J 

94 2 1 

94 .. 0.5 

55 0.5 35 

72 3.0 

72 10 1 



— ^PCRSJiS36^©442bpRlX3202bp©jgfett, Gene Clean (BIO 101) TrmM 



i : 



35 
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mfifi &^d^z ■■ PybRl 502rF(A-y7TBB^J/Bg) Ilfgf&MBffl/Pvnts 5021^504 

31_l, . • ,. • : . . 

5' -TATATAGATCTCTTGATCAGCTTCAGAAGATGGC: (IE?'J##47) 
^fift]?"?^-?— : (SIN nts 2300-2278) : . 
5' -GGTAACAAGATCTCGTGCCGTG (13^J##48) 

Ii©y7^.?-#t©y7< V-PCRT>y.U n ( ?), PCRJgffite, 

&-g ( -C ): : jftlffl t&) ? <{ * ju-» 

94 > ■ ■ : 2 .-. l . 
94 0.5 

55 0.5 35 

72 3.0 . , 

72 10 1 

Bl(D-^PCRT>^ o Ur]>^O20©3' *#gJ£«te, ^2CD-^PCRT>y 
U □ >ms<D2W) 5 " ^adftttateSg-rs :.**-fcUT#S*W52. 742bpC5m*t 

U Bgl IirrflMfcS^v;... 

. 2,734bpCQj^|£Bgl IIR^CIAPT^l3®$n^:pcDNASINbg.l/xba (0iJ3#fll). ft 
. ^ii^^^^o^.M^t bT#en^c«|j5ife«16;.641bpsT*0, ELVIS-PySIN<fc LT 
:*0£>n!TVv&. ^^^WN°^er-^>^«^©^©fe^C0pLTR/SindlBsp 
fc^Lfc«it^>/^K^^^^^-^^-r^fc^<' BspEI ^ffl^T^-T 
«) ^^ELVIS-PySIN^^$^^Uv ^«422-7054ra©#^it^ >n?M<DXik* 
mi$,-?2>tz#>, ft^UkftTTZftZmm'&Z^Zc Z<Dffi!$\%s ELVIS-PySIN-Bs 
pE<hbT£0£>nTV>& o ,■ 

ELVIS-PySINT^X^ FDNA£, &&Mmz£r)j%mt£nJz&ft (ca. 
DNA/8nigCD|j^K^): .^oTU^7x^^5>(GIBC0-BRL, Gai thersbery, MD 
) h&Gft&f&tE^ «75%©**ttT*^t©PCC4X»F9|ffljfe*^35iiB©^ 



(156) #^¥9- 5 0 3 6 5 7 

x;i/tcjm*#iraf-Sa:ifflfla^tt^*(cPE) ^4Mt±?i©y7-^^ 

, 1 /xMCD^ifeli&gT V^ J-i >Wt (Sigma Chemical Co. , St. Louis, Mo)£tt 

3zft4b(DECMffl.tfELV\S-?ySW"X:<D h7>X7i^>a >l3;*rr -g>#*B|igjfc^ 
&7ik-rM&. pVGELVIS<Z)h^>X^a-^->3 >£^ttfc*#fctf>Eaffl]]£tf)G418;i 

^(cgg< ><> f \±xt> ^ )vx<Dmmz & vfefflzntiifr-ofcmK) ommt? 

— >5>*&tli mm £-££>n ^©t^, ai ^M(D*«^TV^^^>^(Sigma 
Chemical Co., St. Louis, Mo) ^#jJP"r^> - £ J: *) . Mf0y>Fk'X>) 

-f ; ix <d m £ \z ~d v i t m & ? □ — > * w » t ^ . 

>£&0, ELVIS-PySINdl BspET^Vfc^T h^>X 7ii? ~>a >£gfrfc^ 

; ipLTR/Sindl BspE^^X^ F^OViT±a!bfe®0^3t^-r^o 
2. ;fflB&:/a^-#-<Z)&ffl V; : 

llF'9<75 6-RtKb- i ^0^U>Jt^^©^1' v3->!ftNk< (CollinsRlAfei 
ssman, 1984, Prog, Nucleic Acid Res. Mol. Biol. 31 : 315) 
-■*!>&-< i^2^©^X^ajfil^lSMELRr^Friend^' >©5fc 
^^b^f^iCfcfcC^r^t LTto. fifc&lgi&K: 2 %c7)DMS0*#ijni" 



(157 > #S¥9 - 5 0 3 6 5 7 

fttt«#«l«(DCR)T**. -DCRtt5-3©DN7— tfia«[tt(HSI-HS5)aWfet^tr 

T©ffiii*SftaiSTatf---»[tt#a!0«S<©ie l"S;MWtt£*<. (Grosveld et 
al., 1993, CSHSOB 58 : 7-12) c *ifi®W3fcT«<El 1 is et al. 1993 EMBO 12: 
127-134), HS2ft©EWlC^r*^*37©3>*^'T-30t,-.atfir3 t je«iP« 

pVGELVIS, pLTR/Sindl BspE^XS \ t \Z~D\,*T±m<Z> t&Q \zmj&-?Z>. ~£<D 

a!©t*5D^«fr*. 



(158) #St¥9 - 5 0 3 6 5 7 

is>?MJ&&wt(Dznt> 2~D<Dm&\s\,m&\z. m*<D4mmwA#v*7— tn 
s ta, a ^ dr — *j > ^ $ nfciaift am** v $ -<Dmfg 2 ntciim t^?& 

■J)m%.V^ii^?Z.£lZ?£2> 0 .... .'. 

m<Dit&mm^m<Dm&xj)mz\zt^?z\£timzftT^z> (pnas 1991 88 

: 3253-3257) . ^ ^-ii^^m/mmM^ts^ y K m<DM^\t, & 

l^UT'l?^ -> > F fc* 7. £ <h £> f £ £ fc £ (Li 

ljestrom Bio/Technology 1991 9 : 1356-1361) „ »4S!^^>X©^JER*liSJ 



(159) *$3?¥9-5 0 3 6 5 7 

x^WEi^iiiio^js^nTi/^o ^>K-if^»>-f 77,hn^-r 

•fey MS, ^T0M#<D2O<D:^<D5^ lOT?«fi)o$nTV>T«tV5 : (1) 

*§L^» H h o r>-r 3 * xte (2) 7>^ir> 

i^e, ^^ h d r> -r mnm $yn >?mz& 3 jfgjap. - v vtomms-. 
tbxmu^)KD-»v ¥7,mm. ?y^?m<Dm&£^5mMZbfz*>-tz\aizfji 

^<mm-r^-hvnt^ 0 mi<DMMiz&tfz>mmmfc^(Dmm\t. 
7*m<t)&f$.t*n\zwi< &&mmfr <d ^ ^ ^ y-v- ; s y z rna©^ £ 
-vm z. z> \$>rtffc v*fc <d<d . . m 2 <Dmm\z § — b <d 7 > ^-t>7.mz. 
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n s £ v i -5 as* * %> £ To > > h HX'>xR^ K^>7> ^c7)jaiiE^% 

^<IW]U^±T 3|nI-r^ (-&lt 6 ^uM < Tte&S&^o ' 

CD "J H^tt te, #J 7 T ffijZB b 7b r i ac-X -f >> 3=- J ft fcfedXjjc^ P > T 
<5 £ £Ta&& .-(Stratagene) . fc««»WKIPTGto^£T-^^-n >^JP$tl 
fcit^<Z>#f*fc1£$g:8 1/^;W2, M 1 iCO^Oi^-T^. 77, h P * 

ftsw fr-r fr* £S * ^ 3— ^ >^&fls •••• " • 

i±£n7c<hVi-5 VH£?iJfflT-5 ! &<£>T&<5 < Smith et al - H °l- Cel1 - Biol- 3 
: 12, 1983 ; Piccini et al., Meth. Enzymblbgy 153 : 545, 1987 ; RtXMansonr 
et al., Proc. Natl. Acad. Sci. USA 82 : 1359, 1985) . " 
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%o ^£*-|*3fc*ft^£jfAU -f >tf..M3«J)5 •• (Ball ay et ak , . EMBO J. 4 
1 : 3861, 1986) , Xttiil^CttA (Thummel et al., J. Mol. Appl. Genet 
risl : 435, 1982) <D^-fftfr\z£ V mifr#(*ffljg£|*lT^ >A 0 ^Jt £fgjrt£c7) 

(1) ^>Ht*X#«it^>/^M, Rl£ (2) #EIE 

-(MLP)^^bTy^^S h^«It§CtT*§c Z<DMWUz&tfZ>miEZ 

,;^^?;^Ol:ilI1-|>uWf§ (Ballay et al. , Embo. J. 4 : 3861, 1985. 
) o mmXmVk-C&Z>Z\nt><DT7*y ^-iJUX^r^A^ 293ffl<MJ§& (T^y 
^-<;i'XElA^>A 0 ^M^-DTK>5h KQiStt^) K7>Xaxi7y 

a >$nt, xm??; ^ov^^^—mzm^ \z^^nr^» k t*x^5t 

cO^^«^2pW^10 7 ~10"/mlT$>^^<i-^ve>, vinScD^^, i«Vi^#m 
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^HIV/tf g )V7,¥ J2±t)\ >WR*ft8LTZ> Z. t 

^7 5-l/^J3>0^ 0. ViroL 65 : 2875, 1991) bTfcfc £ 

^- (W-Pl) ^ffil^ ^ tl: iotlittSf ^I4t^l)©t* 
£>H£j&*!ISE£*lfc (J. Virol. 67 : 3712, 1993) . tl<DW$t\z&\,*T. HIV-1 
gag-polgE3?'Jte, affg^-OK*©?!* - -:-' 

t*X^^^-^rVA^Pl^^^HSH^JlC«^^-&, OtfhD^ 
t^T^o gmT££, v->Ht*X^3t^>A°^K«|wJ«(c, VP2RlA?3S5?'J£ 

1. Smith et al. (Mffi) ©^XI2^$nTV^^(D«h^(D^'r/t^^D 
tf-f (Xtt#«X«E. coliiVio^«fc"5^0flfi©^>/^K^^ 

2. ^©T7X«SP6Xtt-€-©flfi©-r>t*hDRNA^^ (Flamant et al, J. 
Virol. 62 : 1827, 1988) (D^PX^^tltz.^^ )V7.^ ^— RNA ; 

3. »«x»i«aiti««uim«iaiifi^'&M$n^x» (2) ©itj^sn 

fctRNA ; 

£©^JHl*IT\ (1) , (2) Rt; (3) tfjE^Sft, envBt#'» 
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Ft'^^w^K, mt&itommRtf'jy vtiv-~&m&te • m^tmn^mm 

) Mftft&nZ>o (1) ;, (2) 01^}^UT^ittf#^n 

\Z£Z>) ,_■ (Gould-Fogeri te et s al. , -Aral.. B.iochem. 148 : 15, 1985) 0 ^©f 
JKtt v * WA y^r- ^ > ^iftt^ £^3£t-<5 £ ^ 5 l> fc ■ Tg,t)ffi(D 

= m\ feet :«9 £ ir&?£ £*t£ „ ■ z\n e> © tr > j x^mm.* ynz 

•i ^ RNA-?*H/& £ tlT V* 3 - ^ 1/ ^ K t) ElRtfE2 
Sf£J3U fTbV^^^X^OTu/ir>yU^^^i±:^> (Virology 193: 

424, 1993) o mx<Di/>}z\ixm$>n2mzm®irz>'&®i£VT\t, 

/Wm2\Z&;Z>U±y?®l& (Virology 181 : 694, 1991) , IkZfMJ&'X.fc^O 



(164) #^¥9-503657 

\ Pl66 — 172, 1990)-#**. 

x>^p-yite^0#) cr^fe^^wtm^t, rid^w^i^t^ 

: # W^Hi'i ft £ £>E2Rtf XXteElilf* W^ISiit^Ttfcio T, t* 

nfc^>/i^«#^xteF*-f >©irH4^i;t; ^«>-aws-ti&*«niijjft»c*f 

4#£Wfc«, VEESKJUX© h U — ^— F DMtfc(ATCC #VR-69) ^BHKiftfflSg^T 

Tb*u^->RNA$am-r^>. m&?> > '■'■ 

mMtftW&&mGhmm&±&mzttv*n?n^ ? 5 * 

-7579fcI;tfL*@*i'l4£ : bt>> i&frlRl^'f V-te, VEE^^U'^ Hi 1206-1 118 
6(Virology 170 : 19^&<7)|B^J) fc#bffl*tttT&5. «Hfi* W^Kitfc^ 
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&VEE cDNAQPCRif "Ute, >> K tfX fd^ViTlBizB^nfe <t*3.9 © 2-3PB 
5$i£ h 7 >X * U 7°^— if -PCR^ d baik -»S!i:L,T©VEEyyARNA»CJf« 

M^fRl^^-rv— (VEE 7553F) 

5' -TATATGCGGCGGGACCGCCAAGATGTTCCCGTTCCAGCCA- 3 ' ! 

jS^^-f?- (VEE 11206R) - 

5 ' -TATATGCGGCCGCTCAATTATGTTTCTGGTTGGT-3 ' , • , 

(S3^J#^50) •.. 

^$n&vEE* z h \zi$^%^<D^n^n<Dmffimzm^xs&* <d 

-€-60 5 ' ^KNot I 8g«6BB5!l*^*nT.V^.- PCRitffitelttH 
X, 3800bp<7)^ >• h* 1 %©7^a-X^KO^il$-&, 
Not I TifrfbSit"*. Mi bTf ^nfc77^^> K^ii©pOP.l3Ri; 

pOPRSVl^;* — (Stratagene) ©fflcgij* fc5£jg£i2\ cm^CD^^ — £Not 

pOP13-VEESPR.tXpORSVl-VEESP<t IT^D 6ftTH*, A° ytr—i? >#Mmmm<D 
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(#y^.ticD4ffljia^— >?<Dtz#xDu ha^-r;^Hiv gp m$>JV7H 
~> > h k** ^> -r ^ i7 $ - & * t- 4 > #-t z> z\ £ &-c tr % & :a ^ » $ + ^ 

JfiiW S CD ^ S£ b V> l/t © U # > H H p< <T Pitt v > H tf 

se> lc jt^ &$iJRBgg35tM^ 6 ©ffelHt $ nfeBa 1-31 ft^v; <z>gUft 

, HIV gp 120^*^>/1^H (Virology 185:820, 1991) O^E^^fO H^-f 
■ HIV gp 1200D^J«lOCOA< y h*^>A c ^K^J^bTVi^^ RTigtt*« 

-r ^>-2©u-fe^tS'&»^tt, il-2 u^zzh-Dmrnfoiz^?*-*? 

—tf^-j >^T^^5'>>Ft:XCD^^>7N 0 ^Ktia^-&^$n^o *0±, 
gd * £ mm-? % =E J Z a - & z. (D «t -5 fcFc 1/ -k 7° * * T £ ^ > F h* 
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mxmmmm <D^\zm^\^zn^mm^^^o\zt^ 0 Rwmz\z, 

3t "6 tf#4#HW L fct/ifc £ - j»f § mm S *> &5 . tf^-^>fc 

^t§7 k*y >^fi®i|Ui|pl (10-15) tt, ty^D-^K^-yj 

. ffjl 0 . . 

•*^*r* z. t. \z& -o TMtf&ti*. ■&#<Dmttetmik<D'V? * -m.^iz&zm 
t, z.<Dmmmmz, ^?$~mmw<D*\zw&T%mmmtt<D&i£mT*&z> 
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~> > H tf* 2 i^WHl fcE <HM* bT, fflHS £ © 5» H f X * * F 
<£>|£T— #RNA¥ b C9#fi| £ V> 5 &;£ * *> 5> f d £ U tf-tf-f ASB^'J 

^7^5 FpSKSINBV-lacZ&*8l"bS1£2>. ^tltt, '»Hk*7 3' -sfcSB&tftf 

i/mfoTM Utt^77^- ifTflfl'J >£nfcpMCS-26s (^JTKlsEjftj £/BV> 
48 (EI 7 tCf^oZB) <&JBl^T, ^y'Jl^'OVX (HDV) <D$i>f J 
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j&# i «7°^<^-hdv i7~i8 mmm^_) turn 49-xc. (ib^j#^_) 

-5^,# ; 2«, (@B^J#-^__) R^SIN276-SPE (ga?'J#-Jf 

JvfltiStlT©^^^ HpVGS p6GEN£HrA,W<5 0 PCRifiMItt, . «2p 
^2IIiiyD h3^{CJ-oT3i^$^ 0 .»l:®B©PCRJi«©a, SJS 
#1 2 ©#**>£-©?&fff-S© 1 /20£|&-&-fc*\ y'^-i 49-XCS: 

• -tfS IN276-SPER 2 Itli^D k3-J!**/fl 2 HI S ©PCRJtfifcfcH 
Tilibtein^lt^ 2.Iel@<Z)PCR^ v :i414bp<DT>^Un:>^Merfflai 
KBio 101, La Jal la, CA)T*Mtt-U BMSCljrl-iRtfSpe I Tlf^t^, 

ix<oy%u~*#)u#T^{ti<tiitT>?fra>&mm\,* torn mm\z.c\ 

a I, tSpe l T-mfcZtl l %<DTXu -7.?)V* 7?MM£ ft* y^X 3; HpMGS-Lac 

ztHizmm-2i£z> e mmz>-ty bmmmmys &-u-#if h fc** 5 ■ - 

5fc«2?9 ,ji t s. /&fim$,/\ acmte^X 3 ' b 
CC#5ft£4&j&#:«, pd5'LacZ<hLT^a^nT^-5o 

:7^*=* Fpd5'LacZ^£ (DL&cmmXte y V &*©t&dBN^rtfc:Jf AT* (Inv 
itrogen .Corp.;, ;T;Sani Diego, GA) o: Hpd5'LacZ^#^Not I Tiftl^ ± 

*^S2^J/LacZjte^/^^ / /^> H t:X 5 ' *^IB^'J/HDVU #+>-Vf A© 

T&btlfcmf&mt, pSINj ra £ -gal <h LT*D £>ftTV>£ 0 

#U^^->^Transfectam (Promega, Madison WI) L1f$l'&ifcMl$,£ tlfcvS 
; INjra/3 -gal^7^ — 5 u g &m ^X60m(D^s h U ll.OF^-TJ^S^'&fc 5 X10 5 
©BHK-2 1«© h 7>A 7 oi £ > a >(c <fc o T, BHKSINj ra;/3 -gal*fflj^^0|S1- 

a >^624NPW«te, M.mi~400u g/ml©G418.(Gibco BRL, ; Gai thersburg, HD) 
□ d n- fltftf ij bM#> fcfl; .vJWWS* h U 7 % > >M3 fc J: o T h jfc & £ o |fc 
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0. 5mMO'7 x U y7 >{b^J U £ A/0. 5niM(D7 x P ~>7 ><b^3 2 mMOMgCl 

, / 1 mg/ml cDXgal &$&*ttT»IJ&£»!6'r* u^CioT, £> 6 l$M 

CD^ffiCDBHKSINjraiS-gal^P — >^'©«HWb-^f7^ Ky^-t'Ol 

E5 U^K&^RI^ (DO tt?&^*P^a^i'Vv5 u ! 't**#i UT, BHK-21 
m^\Z^^X^—^^\Z^bX^^n^^^)V7stimU; BHKSINj ra/3 -g 

< -Dfr?)^? ^RtjTOBHKSINj ra 0 -gal«0^M^S<Z)S^{i* o T 

jfr e. , • BHK-2 1 * © 37° 5 - 2 tkfe <fc Q ? — ffiWfa <D +1 B £ S d £ 

m& & u ^ # -fe y > j^ffi ^t^^ticiot, Ti^ffl *fli&&8s £ n 

7c i/ > H bf 7, 4m&& >n 2 « «k £ 7 >3="fe >XRNA#^<^ffc£ifrg £ f 

-So 

-fe>XS2^]©/V^^r-^>7/^^:^ &T©«fc Steffi 
tfe>n^c MCApal ^fflWr^XS FpVGELVIS£$tfb£-g\ Ft? 
73' -^(D^j:5^T^T7^l/^Kll737(D<hil5T^fiJt-^o T4 DNA 
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_j* ,j ^ ^ RrJdNTP^ttiDRtf 1 0#M 1 >^ ^ ^~ > 3 > 'K D Apa 

i -?H<fcsnfcDNA*¥»*iBK:-r*. *u^5— dm?^ 
> h*»*sf i i T$Hk£i^ i xvTtfn-xy'frft-vmmvoy??* 

>h^i;It§. ^9X5 KpSKSINBV-lacZ^mSacI T*mfc£i*\ Jtj££>£:fc 

-^y^^^TkbpCD^ 5 ,^^7kb(DpSKSINBV-lacZ-7^y 
;* > h,*3fil$4$nfcpVGELVIS7 5- > h^" h U.^rtK33i*6S*T^^ 5 H 
pELYIS-bgalfcfeOttltV ^©^7,5 Fte; : MuLVLTR^a ?E- * -®$!WTT^ 
^'»Hb:^«^W^K> y>Ht^^m LacZjt^?Rtf>'>r J 
t*7s3;' -tSSk^.U^rr^fiBB^S;^. FpELVIS-bgal^BspE I 

Gene clean (Bio 101 corp. , San Diego,: CA) *t#Mt^r--E 
&31*g£ii:*. BspEtents 422-7O54<Z>ra<0 -» H >A^K«fe^SB 

*E£©^;*;*,5\ B25>Jv >».h*lf^^m LacZae^^-F-r^SB^J, 

.^^-ev^o d©^^«v: pELVlSdlNSP-bgal £ bTSl ^:tlT^.^. - - ; 

.^77 ? H pELYLSd 1 NSP-bgal > ; BHKiStt't'fc: h ^ >^7xf ~>a >£i*, b& 
j£(£>£;fe9 KiSSifcffc. ;BHK, pELVlSdlNSP-bgal««, ~>> Ht'T, h ?'>7>9 

^^^-^\z^nmm^n^>^mm^u -»Ht!x»s^««, Laczjte^^a 

^@3^J£#5RNA^b£E£ T r£. BspEI ®^fc*fc-^.0Ji^ , 6tlfc«tJt'=i 
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>a°^ m iz j; tj : &» $ nm^ z nz> rna^ l &m*k? %> . e> > f tr x #«sg ^ > 
*r ; -e-n-r t> ? ? —mis. & *im \zt%> <d \z^u^ ^^m^vm-mm* & & 

h->^— fe*^^^— (Promega Corp., Madison, WI) £INtHind Iira8{fc;£12- 
, ±.m<D £& 0¥f*Sl:t§. >^XS F £ $ & fcSNtfiamH I RZ>lmn I TJb 
jd!£-frT. LacZjt^Srl^Uv -SOi®?.^* > h<klMXfc^&^&. La 
: cZ«MS?3r&£f3737iit. 7-?&*>--h : & 1^©7^D-X^4t'iit, S£ 
^BamHI Rt^EcoRV^-fb^tlfc^^n-fepcDNa llnui trbgen, San Diego, CA 

) rtk;******. z\<Dmv\*^.7 7s^mfcm±. vc DNAaucz tureen 

, SiiStXho I &{~$Hfc£-2-£o ^7X5 FpSKSINBV (Su^cofcO) SrSac I T 
$Hb£i3\ ifOiiiWttmi, ^©g&ho I T$Hb£i*3o >>>Ffc*X 

V^c &m£VT&£>mtmfiL#\Z* pcDNAaLacZ-3*Sin<h \sT%\z>ftT^Z> B Z. 

mn 
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A. HBVE/3 7ieff]0#gfI - V : : . 
BMO^'J^T/^TD-t^ >^mm^m.Skb BamH 

1^7^>f £-7^;* S HpAM6 (ATCC No. 45020)^ KS I I* OBamH I £M4 
(Slratagene, La Jolla, CA). fa\zmt£2'&Z>o TdcaT^XS Ktt,-'KS ITHBpc 
/ci:0f^$n^>o Xhol U># — £KS H 4 HBpc/c£, KS 1 1* HBpc/crtODt/U 3 7 
/ n T <Z> S t u I aEffi . ( 3* ^ V*^- H S2?'J 1 704T) fcttiP I, D> % ~D i nc 1 1 T 

^■m^ntav (^^;^^^h'@3^ij2592T) o i^mtbTf#e,nfe877^»*rxhoi 

-Hinc II^U37/^777^>h^, SK IT CDXho I ^HfriG 1 
D — ->^$it^> 0 i07'7X$mSK II>HBeiP»£*l&„ li 

B. PCR£flJ/B-rg>lB?U<PBMg •i^::^^v;^: 

PCR£flJjfl bfcHBV e/3 •> ■ • •' 

$ KKS IPHBpc/c^^r/U zi 7 /?7 it^PSi BB#I8«£ "b X > ^3 T 

; , V*£, .-d (DXtkfc. K ~f*? x=i FSK* HBeft© 7° U.n 7^37 n — ^ >¥mm<DYC 
/>V 7 .(*J£) (Ho et al., Gene.: 77 : 51/ 1989); KckoTfitlE 

r^O^^ k^,HS3^J 1805^4 827 tCMl©U; 5 ' 5fcS»fc 2 OQXho I^iJRBgBtt^ 
#tfo * £ l^^-^ H13^J#^«Genbank (Intel 1 igenies, Inc. ; Mountain View, 

5' -CTC GAG CTC GAG GCA CCA GCA CCA- TGC AAC TTT TT-3' . 



(174) !$*¥9- 5 o 3 6 6 7 

:^Fffi^J2158~21.30£*fJftU 3 F>79, 84Rtf85*"£tr.. 
5'-CTA CTA GAT CCC TAG ATG CTG GAT CTT CC-3' ; 
(@2^'J#^52) c 

W<DXt7 l/^HM2^J2130~2158^Csbs o F>79, 84R^85^0c 

5' -GGA AGA TCC AGC ATC TAG GGA TCT AGT AG-3' 
(@B?'J#^53) • : ; ■: 

m. 2<D^^-i T-«SK* H # U U >t)-fr *>(DT >-7> ^ZV* 

^K@2?Ulc;ftJftU mv7Vn7/^7^?j>ymM<DWitu F>J;i9135bp 
T^KCTal M£^tJV 

5' -GGG CGA TAT CAA GCT TAT CGA TAC CG-3* 

m 3 (DKfoummz 2 ~d<d7 ^^—mm r & « >x^^ -^-^adwM 

»<D^ ^ 1/^3=- KSB^J 5 ~27K*fj£U 5 ' 5fe*fc 2 "DCOXho I ffcH&BMfcfc^tr 
5- -CTC GAG CTC GAG GCA CCA GCA CCA TGC AAC TTT TT ' . ' 

(SB^'J#^55) .-. • ■ •>•* f- ••: •«" : ' ^ 
^2©y^>fV-S3^J«, SK + ^7^$ F#U U j^6CD'7>^-fe->^^ 

0 135bpT$fEKlCla I BMflte'S'tf. ; i: - ' • ■> 

5' -GGG CGA TAT CAA GCT TAT CGA TAC CG-3' 
..(S3?Wt56) • 

l*l<Z>#2c£*fiIE-f3o RCR£j&lRtf2te, n H>79 • ■■■ ; 

rtTjg£*CCj&>&CCA£T©^£&Rtf:3 H>81rt©TCAj&>STCTi:T©tfi£2fr 
W&*ffilE-?% 0 ^-f^-ltt. HBVeD-^ >^ffi«©ATG3 F>0±«ElOb 
P<D£Z*>\Z2 :2©S^I$Xho I aM££^A/TM3 0 , V- 4 ttHBVyj 3 7 

yymM,V>W±n K>«kDl35bpTftE£><2:;i;5lc:Cla I gMfc^tr 



< 175 > ***¥9 - 5 0 3 6 5 7 

PCRS Jfcjg#l * 1 . 5 % <D 7 fS D - 7s yjunfmm dcfco Tr*»U j M45M (Sen 1 
eichen and Schuell, Keene, New Hampshire) ±^\^t"» 400 u 1 <2ifttttig8ffl£ 

(1.5M<£>NaCl, 20mM<DhUX, pH8. 0, RtfO. ImMOEDTA) ©*-T653S-T!-3D$J'M 
-f >^a,^-.Kt4 -CtlC «k £ , M£ LU>787'bp.vDM.7 7-7** > h £NA45»>£ 
^ttS^-a-^c mtH<DW:. 500 /z 1 <D7^y — JV : ^DD^M : -i"J7^)V7)V 
n-;i. (25 : 24 : 1 ) «r»«fciPA*. i^#)$«fc#t; «IBr i hkmann Ep 
pendorf jtvi>#$ig§ (541 5 L ) f*3T 5 #fs114000rpm : : 

TjS^Wtf a*'b^DlM7 9^>>>S^tt7Kffi*«f»?a:.l.-fiBl©aicrofug 
e«te^U 100%©EtoH*1.0mliPA*. 5 #W K^-f 7-f*J:TM 

>^^-t^^ -€-®«ioooorpiiT2o^rajs^^«fr«)-. ±m&mmz-&. 

y h£70%©EtoH 500 w 1 T^Vi^"T= Savant Speed-Uac^^l^CD^^S^TlO 

M^$-ii-^ 0 pcrh#i i T-r ^ d u y hfr&, \^%<o7^u-7s^)\<m,%wm 

K:«kt)##r*r£. 787 Xho I -Clal -Cla I 7V37X37?cmm'7 7#*>h 
KOXhoI -ClaIg^i04'^^P-->/7*t--5o Eca^** K 
«SK 4 HBe-c^P^$n§„;E. coli (DH5 alpha, Bethesda Research Labs. Gait 
ker.sburg, MD) .*SK*HBe-c^5^5 KTTOi$fili$tTy7X5 FDNA 
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flMSI-r* >(Nuc-. Acid Res. 7 : 1513, 1979 : T^^ti — n >^ i Hlfc^- ;x 
7;k Sambrook et al.'.Ceds.), Cold Spring Harbor Press. 1989%#M©C1 £ 

(04) o ; ' 

2. HBV3T|BM^M • : " A 
, ^775 FSK'HBe <D3&mtt&* #J9BTI2j££ tlTU^ji <9PCR:*-A 

5'-AAT ACG .ACT. CAC TAT AGG.G-3' ' 

•Jg-2©o/ , -9--f"7— fcJu adwffi^(DT>^iz>^SS^J2158~2130(3^b\ 
>79, .-URXfiBS&iStS.- - ' : - - 

; ; S' frGTA' GTA GAT CCC TAG ATG CTG- GAT CTT CC-3'= W; r " : 

m 2 <DKm% 2 00^7^ T-^fiJffi-r^o 7 >5P-fe >X^^ x'-teSK* HBe 

TZ>o • 

5' -3* :ATT AAC CCT CAC TAA AG ' 
(@3^J#-^59) 

'^2 0^7-f7-H adw®^©ir>7.^^U^HB3^J2130^2i58^M)Sb 

v D H >79, mmsz-atSo 

5'-GGA AGA TCC AGC ATC TAG GGA TCT AGT AG-3' 
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5- -ATT AAC CCT CAC -TAA AG- 3" 
(@B?<J#-5§61) 

B 2 <0? ^-«SK< HBe7°^7> ^ FftK^ft-T-S T - 7 7°q^-*-Oiz > 
*Ey>Jl;:*fJfc?-*. 
5* -AAT ACG ACT CAC TAT AGG G-3' 

H >■© JiSEteXhq I $0POT^^#A LHBV^.U Z3-. . 

iathbvzi 7.a— 7*^ >^<S«*j£±-r-5. : 
± >7s -f^j v-|t v adw«#®S £ lxrt3P FE*J1 885-1905 U 5 * 

2 OOXho I M£^tfo | 

5' -CCT CGA GCT CGA GCT TGG GTG GCT TTG GGG CAT G-3' 
(E?'J#^63) : 

sexoy^-fe^^^U^HE^Jte^f «4.©JCRRfc*>S-©»60Qbp© 
PCRM^te 5 ' *J».teHBV3 >#ffi«Rtf*r«©.Xho I faMM.*, XS 

If|jiJKgB&£, ^AyW-So 
5' -ATT. ACC CCT CAC TAA AG-3" ; : 

(@S?'J#^64) 

».4©PCRK«©», M?rlff^l.5ml^)microfuge < g ; (D4'(3^-ro 

: -rV75^7;i/3-;P (24: 1) SrjjDAS. ffi£tt*jft«Efc:ttU ^fd 
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5^Wl4000rpmTS^Htrs. #TP&microfuge«K7K^£^U l.OmlOlOO 
9gEtoH*#JD-T-5. £<9^£4.5f^P B l-20^T<>^^-hU ^'<Z)*£20# 
Ml0000rpBTjS4>4MII*r*. ±J*£«»U ^l/y h£500/z 1 CD70&EtoHT#c 
im-To JlfflTTlO. O00rpmT«^»K: J: O^Uy h 3fcfci0M 1 

3. HBV Xff[Ii((£#gfi 

BmJft0kV^ )\sXXmMK>&&^tS642bp(DmO I — Taq I pAM 
6^^X^ H (adw) (ATCC 45020) VJV??*?* ' > J; 

iffilcU SK*©Hinc IlSPfiOitCl^^tS (Straiagene, La Jolla, Califarn 
ia) o 

iSMJxJ&^rffiVsTE. coli (DH5 alpha, Bethesda' Research Laboreteries, Ga 
itherburg, MD) *-J^H<EJftS.*,- -**WteBirnttbiii- v et al 

tctoTfBI^nT^-SIOt: (Nuc. Acid Res. 7 : 15134, 1979 ; 5H^D — 
->/7' : HtiY^a7^k Sambrook et al. ; (eds.) Cold Spring Harbor Pre 

ss, 1989) ^—7\svzrmk*frM\snm-?z>o - • ' 
£ <d 7 ? tr* > h «vi-rnogB[R]-eT t> # Att £ e tfr s , sk 4 d 

M$n§, iD^M»:t"5t> 5nyi/^yDNA^^8frffl^iJPS^BamH I T 
^fc£-t*.£>o iEbVigefR]T©-r>it— MS, iJ-^'X^3.0kb*RtK0'.'6kbCD"2OCD7 
^^*^>h*^^ai'rc •]Eb<j&^BBtRj"C©'r>U— htt, 3.6kbRrX0;74kb© 
2^(D7^^*^>b«:^ffi-ro IELViElR]TO^D — >5&t»^$n, SK-XAg 

4. HBVe-c, HBV3 7RtfHBV X£%g|-ra H tf X^g^-<P«j% 
HBVe-cg2?iJ£fgirr&->> HBVe-cE^J^n- 

cDNA?^* > h$^ffi-T^^<Xho I RtfCla I ©ftJPIBf^MTSK 4 HBe-c^ 
X5 F£tB{bT&Cl<h£«fcoT^/&£n5, :<Dit77^>hH 7#n- 
7^rJH^lili:oT^l$n, Gene Clean™ (BIO 101, San Diego, CA) T 
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:: mmcsn.. xho i.s.^eia i ■x<®mMz&v%mmztt&wri?mm£nitm> 

/7 pKSSINBV, pKSSINdl JRsj.r.G,= pKSSINdl JRs j rPC, : : pKSSINdl JRs j rNR(7 

... 582-7601) RtJspKSSINdlJRsexjr^^n^c ; m--V 

HBV-J 76B#J£SS5it1«> ?> > :H fc5*-*9# ®J(*^ttv'H±3fi-©PCRj£«J<OG6ne C 
! Lean T '".^LSfc:«k QjgjBfc&n*.-. u^tt, ittl^tn^S^te, Xho I R^Cla I M 
i : ^«M*«R^tft^S.^v i T^.mh- Z>tffoa^WtXfM& Gene Clean 1 
MZn, Xho I RtfCla Ii.»*W*«km*.*ifcJitzB©:*>© £ ^ H k*X^ 

OBV-X*tJRE9>l*5B^*'»Htf^^^-©«lil5tt, HBV-XBB^'J&ii-r- H"T 
^ cDNA"7 ^tffit £ ^ < Xho I RtfCla I Mmffimztf?* = rRSK-XA 

mz& D^HI^n, Gene Clean™ &/8V>T*fr®l£*U-- Xhol Bt^Clal 

-,i±^v'^ •^.^©wfg^^-^^ttrafli^ ^ 2* # - \zmm vrmm^m 
: ; i^x^s <z>;&^# iz&ux. M^mzM^nmrnm & p jtr £ -5 tc 

■fcioTlJjSnSivCn&'OWlBfjt' '■ • -ft 
1. EL ISA 
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i.oxio'-»w**fflji&#PBsrm}£u ?%s*Tsmoou 1 oi^Tite^s 

Branson^^/IM^SO^ (Fisher, Pittsburgh, PA) ftT30<3!£^ii 
T 2 0 5 ^ra^MS-r-S^X^ 3 H £ cfc -d T HBV^IK 

Abott HBe, rDNA EIA=£y h (Abbott Laboratsuis Diagnostic Division 
, Chicago, ID &m V* X%k&~$~& 0 Mffi U -fe?-f H 4> O ? \) u TtaJ^25:^»_h 
ffi tpOttWZntc e irCMOfe^CDfe^ • 1 [sltf)^1±E I A#^ £ ; ' I nc s t ar' ETI -EB 
%3rh (Instar Corporation, Stillwater, MN) •Srffi'HTff & o B Biogen (Gene 

va, x-r^) i)^mcemm^xfm^mBmB-0kuT(Dm^m^^mmmm^ 

£/&T£o . /*• '' ! '•' ••• : - ; ••' •'. • 

£*l£><Z)^)liI£mvr, h^C^^^a V^^^fc^^MO^^lOng/ 

.•- 2 v >?m v b& - ■ ■ ■ i: > 

•5 PBSXteig^ J£ffi4r<m 5^1^ (P 
harmacia LKB, Uppsala, fc^$tlfe# U ^ D— »l/r>1^ =£tr[ 

B^JFF^UTinM (DAKO Corporatirs, Carpinteria, Calfornia) ijii'&L, 

413T— Bft-Y >+^-^— hT-5>c 20mM(D hU 7.-HCl, pH8. 0, l OOmMONaCl, 10m 
MCDEDTACD 4"T2 iS$5fc$#- L , 0.5%<£>/3 2 - 7" hX^ y -;i/^trK^A 

mm^x^m-r^o sds#ut^u;i/7s Fy;i/m^»ji*^ioT^>A o ^ 

St££"r#fl?U -e<£>|£Immolilon (Millipore Corp., Bedford, ME) ^i^L 
, DAKO^U 2 D-^;P^it^JiT^3TifLMi:^n(C^< 1 15 I -7°n^ >A 

E. ^J^^O^ 

i. mmmm&mfe 
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m#zwt (^MTioooo^K) ,i xio 7 f@ov> Ftf*^^— 

7bL - M (Tr ) #fflj9& (ATCC. CLL. -I. 3) £ 1 IHQCDIKHIT 2 0,. £f£ 6 jHW- 8 
ara©Jttl©Balb/C,.- C57Bl/6&tfC3HT£* (Harlan , Sprague Dawley, Indianapol 
is, IN) ^MJ^I*I (ip) aifT-So *7 B$fc»%*fc*^Sii\ ; . (3X10 6 
/ml). ■■*T -25.^5^.3 (Corning, Corning, NY) ©^T^cO^WtlcDMW^ 
tlfe->> K fc?*^*rH8&*fflfl&,(6 X l0 4 /ml) ±mz-( >fc* h DTiit§, 
JStfftte.v RPMI.1640; 5 %;©^^'lt^^?>M^Jfil«, lmM£>t?;Hf >lfc^MJ $ 
A v 50 m g 1 > ^."7^; x>R£ft;0- 5 MOD02 -.^M^hx^ y — ;U (Si 
gma, : St. Louis, MO) S> fifc* 4 ~ 7 B fcx yx.&& MJ&&W.mi> , i«S«PW 
^DA^ffi^^fel/iT96^3:;UOx'-r^D^^^-7V-h (Corning, Corni 
ng, :NY:) !0*T$f^X7x^^ : ^^fflJ^tk^ffl^TSS^.^ ««Jtt, 
^< £ $-m%k b.&Rtff* & & L/T L - M (TK- ) D -77 

- tv 200m 1 ©iii«^^^S^I7 1 ^^iW»JtT, "Na, 

Tiilifl-tf^tlfc (Amersham,; Arlington Heights, ID (lOOuCi, 371CT 1B# 

^-^3>Of. 100m 1 ©*ift*»*U, Beclanan#>-7#}fcfKBeclanan, Dal 1 
as, .TX)«>«fT^*T*r*.i mto£1£MfrZ(DC?Htl,T&f&&)tttm (SR) £&£L 
* «W £ 1 M©HC1*> £ ©.GPM-i UX^cJfcffi (MR) . £&£-r^>o Sttjnii3&#W 
C - : (X!7x.i?^r-|fflia+«WCPM) - (SR) / (MR) - (SR) 0 X100<h 
LTft^-r^c m©S^ffiM«,.^W^«MR01O%~2O%Xafe§o 

^8~12Bi<t^ofe«k3^MlHlfe^>h>a^^g.tt§^t^T#^.^^ 
D^WfcSS »t£tl7V (100005 F) 6 X10 5 {@cofij^#:«i: v 

n7c (300.05 H) <0-2xiO T <H© r^^-J JHJg! («TTBB3fi-r-5»QfcH« 
Ufcfe©) £lO T 0x;7x£*i||flJ&£, 10ml© RPMI^ifiO^Tjii^-r-5 
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o (RPMIte^T©*)©^?} : 5%<Dm^f$&4kVz'n{5}%M^ 0 - 2jM<DL-?)l> 
^5>, lmM©h°;Hf >Wtj-hVOJ±, nnJXTSiSmV RtN*5 xi0 5 M©/3 2 
- ^ 7° F X ^ y . X 7 x 2 * © -f > h* F D $ ij% © tt#> (DMWlW 

mm*, G4 1 mm tn^m^%^>Y\i7,mv^2$--*m^TL-M err ) 

$fflJiS^«$ii:^>c:i:T^-r^o 2 jIPb1G418£800m g/mlfflViXSmEiliR© 
fe#K ^^^-^tt^S^?)o G418I^,«^^^10000^ h'TMI^b, 

^(cfBa! Lfci*Dx7x^ ^ m^m* u&>r « rob iz z.n*m ^ &o 

3000^HTMS>f^^^, RPNI^^IIW^iifc:; '4#^O^^^^fcd t co^V^ 

aUfcjBJft*-3^.5-^m37t?^.L ! .ttarT© F U X-^b7> c fe-^A (lOOnilOO. 17 
M© F U * ^— X , .pH7.:65, <h 900ml ©0. 1 55M ©NH, CI ■'; ■ "**&gF*t©'pH&7-: 2 (Cp 
•fiE-r**)- T^Si-r^o ^©&=l#£Y^:fc?'F DSf iJ8fcW£; CTL*fe}£fc*5tfS6tlft 
. <Dmz 5~ 7 ummm-tZo .2~\0\J<D®:&%W&blL- 2 '(200U/ml, 77^ 
D^*#799068, Boehringer Mannheim, 15 rW^) SrttJa b&7&*£>, Hi£'©£:fc 
^©&©£T©lfJinj««j&ig*rr*. 
. H ta £> ©#)K £lfB V>X, CTL--HBVeSEffiC'©»lfSj5«"^i^'fe £ £ <t£^ 
• • . ■'• .' ' ' ' ' • i; i M '• ' ;,V V- 

. (b) HLA A2. 1 h7>X^^7^ ' : 

MMZtl F)', h7>'X^y 3 >££W-fcl.0xi0 

.'. ©EL4 A2/K 6 » (ATCC No.TIB-39) ' *il jlW©WHS**5V5T, ; £&'6 ~8 MM 
©flg©HLA'A2. 1 h5>7yx--/^"7^(V. : "Engelhard," Charlottes Ml le, 
VA) l:2|lim (i-P.) 7 B£fc»**5fc**ESi§\ BW' ; '(3X 

■ 10' /ml) 7^7>n (T-25, Corning, Corning. NY) : ftT% Mtt8r#> (1000 
0^ F) Th7 >*^£ «> 3 >££#fcJurkat A2/K« ttWaxtt^^ h^-r^ 
>^$n^Jurkat A2/K e M (6Xl0Vml) £#l£-f > t: F ot«tt§. i'D 
A^fcB^©^«9©g^«, «W^h7>^'>3 ^SttfcRtfStfT^ft 
ViEL4 A2/K 6 RtfJurkat A2/K , ttTfe^>^J9B La. ©*TSBy$SftTV><5iit) 
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(c) ^?5>— Mfr^©t h©tt® Ff7>X^^v'a > : 
B95- 8 , EBVmm^^Jl^y. h S«(ATCG CRL 1612) CD 3 

; Mffligm<D-k ffifr •?ifcttffl3.ZL? m J& -i. > -n—)Vf^ )V7 (EBV) W<D B 

m (LCD Sr^it-r §. EBV7gJt1E&*> 6 3 ilWSfcfcM HBV3 7Xtt eSJilglft G41 8 
Jfott£f»^^ 4.0ml©igi&£^tf6cm 

^V— Mfi . 0 x l o V4B CD MMm& (1 0000 ^ F >: U > R t*X^ ^ ^ 
JfflJfcLOxiO 6 CDLCL*fflJ!g$(^^^t-^ CL t X«f ec t ious^^ ^- Jtm^iP 

; ^^tt^^v-J^j-ejfilf* (Hyc lone,: 'Logan, UT) ; ■ 5-. OmMcD VU i> 

vAR^O, 5mMCDnJ^T 3rCRtf &-3KSO0CQ, T?CD— ffi.COmmi%£'& 

; , , LCLJ«*fflfl£ ( Jf |ptr^ , (10000 5? F ) : v- > F H X «*7 £ P£ 

: St * ..m flB&Jfe t/ ^LCL^fflJBS & , 800 fi g /m 1 CDG4 1 8 £ ft" JP*T ^^ifcio Tl^t 

§ e .^WfcLCL^CD^^oi/iTlBj^b^il D te; Jurkat A2/K 6 «(L. She 

rman, Scripps Ins t tut e, San Diego, CX) %> c 

(d) t hCTLlfcfc; : ; • , . i. ' < .: 

7-* 3— ;WtSSS'fr#Ht(Sigma, St. Louis, M0)iz:«J;O, k hPBMC£#HTr 
#^tf5t, 5^r^SMT3000rpmT^J^^3S,i:^ii$te^ o PBMC£-f 
>hT h.DTf©ifih7 >S.$tt&LCL.(0»J.9E, :I. c. ) )."*ffl-Vi*Ti0B 

ra, io: i<dx.7^2&— :^ttrmmmz-&z>o mmt, sxwm^mmt 

Ztltt^WJlMS. lmMCDtr;i^t*>^hU^AR^50ju g/mlCD^r >^T-f 
'>.>CD^{i7 ; .^U*-->^^nfeD^ h£#5RPMI1640^£>/&.g> o «f*fc-UT# 
^n^fiM^^^feGTLX^i^^--^, ^PAfetU^ (0»J9E, l.a.) |*j 
T^^LT^L^gBS^CDLCLX^HLAM^flS^^ViT, CTL^tt^o^ 
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xmscrs>. • . 

^~>3 >^§^T^^^EBV^Mfe^$n/tB|fflJlg (LCD t>|WJ«(C, h^>7> 
^>3 >^M^cLCLi^fCEBV#^GTL^*D^i bTgSii$n^^<ttC 
&£o EBV4f MWCTL fc^ 

>F£{£M£-fr£fc&, 50: lc7)JtT\ H^t^$n^^«)«^UT^# 

. hbv.-i 7&t£etajicK^^ 

} &o EL I SA-y n ; H n 96 »>x ;K£> y I/- K Stt^* ®\ nwfii g 

. Xt> x JK&fflifc TRmij^X-^HBV. ■-. eijx^i'(Bi ogen, 'GeneVal X 
. ) WT^i' i^iClvI'HBVn 7X&HBV :*e"tt-SC*^^'*lffllSXt«eK^*^- 

v^^,^^ $ ntz s ©just*,., awa-.^ ■> ! &^%$^Wz'tmm 

: feo^+h^ta^^^ IgGl , IgG2a;0.igG2b]^t)?Ig^3©M^lj^ i yji;(c# 

^t"-2)c HBVziTXteHBV e^jS^SW^Ig^^^tr'^x'^O + TJ"^** 
• HBVn 7XJie^«*5BaT«iSSr^^^~««»©-2- jaiXtt 3 HOSA©^ 

XXte e 8tJR*»^L&V>»IJ&£X«HBV3 e ViWL*5mt S«fll&*ffl ^ 
T, ^*^e»tlfeit^T-f >fc*hDTMiJS[-r^>o 5%tf)FBS, 1. OmMOtf^t: 
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5 %^G0 i SLt>'37 < C-C5 Bfflmmi<r£'&. ±M £IL- 2 f&ttfC^Tia®^ So H 
BY 3 7 X « e trCM (3 <£ 9 $ tlfc T ^\;W\°-*!BJ3£ dcko T#S'.W^ I L - 2 
.. »S*L CTL#n — >, CTLL-2 (ATCC TIB 214) £fflV>T^O?Stt : £?!i^T5 
o fWK:W-5£> CTLL-2 £ n— >te/fcgteMUL- 2 JCfe#LT*5 0\ IL— 2 

. TCTLL- 2Jjffliia^#jDbv 3 0 ra37t;T 5 %<Z)C0 2 HT< KT5p -t 

, . <Z)$t GTLL— 2.*ffll&JC-0. 5 jLt ©Ci'-H-^S 5>>&.fl?iirr<5. CTLL — 2 ffiJ&tfilM 
•t%>m&lZ<Dfr, O. &M.^Ci'H-^S >>>£3i0&tfo — Ufe'-f >^ra^- KLfc 
^^PHD^JiSiR^^B (Cambridge Technology Inc., Water town, MA) * 
ffl^XiRiBU Befikjnan^— ^•t-tft»»*C'W-»[-r*. J*tt+©IL'+ 2:<&*&, Boe 
hringer Mannhim (Indianaps 1 is, IN) ^ 6>#fc«ASaL- 2 

F,,jWEh3ik • 

(a) ifi^^^-^ :•:'!• 

HBV3TX«eMM^3-H^^^^-<DE^^tr«fcS#:^S^^ 

X^HBVe^fg^f S5>> Kt'X^^^-0. lml £\ £f£ 6 ~ 8 SBIW<Z>ilt(Z)Balb/c 
C57B16X& 

C3Hv^^^S5^. : (i.m.) aitf*. lil^iSbT2lH]^)ait&ff^-5o 2Hg 
nT^SiiD^^DAMtiiCTL^^tT^-5o 

2. f>y;>$?"S4^Dh3jV 

0 y"^7.#:|^!T<Z)HBV#^CTLOif|^{cS^^T, ^>^>i?— ttlft©tt§WM& 
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e iaK £ n — H "T £ ^ £ ^ - CD 3 lei (Dm fi £g tt£ £ £ fc £ . *f MI&M & 

4{l]©^aitT^^e>n^l0 6 X«10 7 ©V^n^©HBV-IT(V)cfuTfe§o « 
?=7->?=L y h7>^7i7- if(ALT) B^JFF^etriJ^O^, 

-tZfctb. 4B@» 12BS, 24BS, 360 52B @, 70B SR^84B SW6 
.*J3Bv. 12*J5H, .24*J!B, 30* £ £ SKiMli^^ 

IX^-So Abbott HBe rDNA EIA^iy h (Abbott Laboratories Diagries tic' Diiri si 
on>-># d\ ID lz<kV). BMSftk e tai^R-^HB e iKmztt^ Z> 
■o B^fF^3 7X«e^M^^^CTL(D^<Z)^^^v ^J9E lc D \Z& 

n^(Z)lf«, lfn.mALTl/^;K HBV einJICe^ffl&miBV e MCfC$f bTzg^ 

mzwi&vt&viz m.m 2 n -g. « b suffix d 7 x « e irtic it m tz> t h ctl 

Mil 

^tfcdw^ hiv^-t frxinw^mm-tz z t. \z& v %L&m&**£mtz> z t 
fo&(Dmmi&zf^*umir%^&bmmzKznT^z>o 

A. HIV 1 1 IB ENNfggj^^- 

HIvyD^-Ol/T^ o — >BH10-R3(@B^Jf-"3T«> Ratner et al., Nature 313 
: 277, 1985#Sl)^&2.7kb(DKpn-I-XhorDNA7^^^>hSr^b, III exE 



om »B¥9-5036S7 



7diltaenv (nt. 5496C*rt-*B.al31**> *>e.©-~400bp Sall-Kpnl DNA7 

6> . 3 ..lkb©e»v DNA7 5^>KXt.oT-Clal) *»«U «»Lfcn.l* 
0!ClaIT^ffl«ftS.nfc-»Hb-7.^?^-©+Ci**^*fc. 

*t*5P»-< M*R«* ^ ****** ' 



1 
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h ^ >7. 7 7 1 ^ £ ? - cof g# £g$Jlfc 

&A^&Z\£lz£Q^VXfcftXClLjfo&&MmT&ffiJj ; (b) k h-f>t*h 
Dig*mi^lTCTL^^^-r^^^RtX (c) -M^th, ^>A'> 

> ^ut (d) ftsaasflfxt; h-^v>ytf>^-r-g>#g^, ^-ut (e) 

CMV(MCMV) £^ofc<£ 5t£^(D4&(DmiVmm\ZttT%CTm&&M]& lmt£-?z> 
-» H bf^HIV, 1 1 IB env^^-T'tf) I- ^ */ 3 >£^tt£j|fflj^M> 

^^^n^^^^^-r^fcfe, hiv iiib^^^— ^^.-r-sm^A^-> 

> Ft:^^^;i/^T\ ^XM««2f»(B/C 10ME) (H-2 d ) (Patek et a 
1., Cell Immunol. 72 : 1 13, 1982) £^£-fc*>g> 0 ^£>^ OT&fr^MHC 
^(Hl— 09) Balb/c (H-2 d ) ^X(2#:|*ITHIV env4#^CTL^iJ^-r^>^< 

, HIV env%JI*fflj§^,fc(B/C 10ME-IIIB) £fU/B Lfc 0 B/C 1 OME — 1 1 1 B^fflJSS (1 
XIO'M) ^IK^MbTT^X^Mftl, 7~14BS{CigjD^1-§ ( 

ftjfttlit^lltl : 50£^5jM#: : MfflliSftl:!, B/C 10ME-II 
IB(B Cen 



(189) #£¥9-5 0 3 6 5 7 

v)xm/c iome (bo o^rn^o^<H^^">>»a**«iiS©#«T^ : 4 

(E : T) .«U»itT*»tt««W*»t ( 5 ' Cr) . :3*lfcflWMBJ» OTft^B/ 
C IOME env-29X«B/C 10MB) -r>*^^3 £ 

^i/— h^^HiUv 100/i; 1 CD^*±tf £P£SU Beokman;tf>^ 

.»ttKT?©.fe*DtHFSnfc : mWMm®M% =ExpCPM-,SP CPM/MP CPM-SR CPM 

wo\^ s smtum, (sr) cm\mwmn*mt> «*ttta mm- cm* 1 m<z>hc 

> h' t-iX^.-r ^T^? ^ ©fB^SM^fc**^ SMtefrfTfe^ HIV 1 1 IB e 

nv ^/7^-^#:^j#-r^)^jio 4 ~io 5 (pfu) (ommxmv'yw^ii)^ 
*,mmft (i, p. ) :X«» !<i.m. ) v>-rn-#T 3 anmwwT.2 m&itr 
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*3B§8f*^-^ r-jfg/&#: £-&*v CMMWfc te, »^£«Bli&£6&flf "T * «k 5 

naMi-r***,; — ^gp 120/gp 41 ?-^MjN&<D&*mffl^-z> «t 

(Willy et al:, J. Virol. 62 : 139, 1988 : Fishen et~! al. , Sci 
ence 233 : 655, 1986) o : ' . 

• - ' • . ■ gni ■ ■ 

A . ■ if)], 3 iz V 7 D 5>y — tf H fc: X ^ i? $ - <DftM 

cDNAn— >i?mi\<D 5 ' (CXho I %mWm®>&*, XcDNAD-tV >^S3 
?'J<3 3' fecial mm^m^fa*^tS>f)VnJz\/7uisi?-^ (GC) cDNA^d- 
>^^-r*Ul^^1-^o £©^n->«, Nco I TpMFG-GC(Ohashi et al., PN 



( , 91) 4#s&¥9 - 5 0 3 6 5 7 



A5 89- 11332, -.IMtttBftrrillfcte*'*****- Vent DNA#.j X5~fc 
.(^England BioUbs. Beverly, MAM*¥»*M^. *CXhoI -J >*-C 

n \.nt DNA*U ^?-^»»*»^n. *©«Cla 1 U >*-rC*UMI 

^^.z;^- ®xhoi -ciai BMi«>+e«*s3tf*. 



r TMM>-f >t>ae?*0^h«»»T Ottgascript'.***->b : to 
Mon lac Austin. IX) dHACf BtW** 

s,>i«Kxsc*-r -»«*a e ^ 
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^D-->^-r-5c ^D->*jS5 

out, mmizx? v 

7>77i^y 3 >lT^5 1 B~2 B^JC, DAh^>X^^ 3 >^§^7clffl 

-O^M^RT-PCR^tbT^nen, Invitrogen Corp:(San Diego, CA) 
^eciottS^fT^^fca&omjE^y ha*A^*C€f£. RT^PCRte, £t>l 

^ d— >©igiE&»£jium-r;fc«>; ^5o~ioo©>/b— 

n^ 0 RT-PCR£fTfc5fc«K M^n^^yii-^iRNAjg^iiilitci^TX^ 
Tr&£ : 

GC PCR^-r^-r#l:5*-TTT CTG GCT CCA GCC AAA GCC ACC CTA 
GGG GAG- 3' (@B?'J#^69) 

GC PCR^-fV- #2:5'-AAT GGA GTA GCC AGG TGA GAT TGT CTC 
CAG GAA-3' (@B^'J#-^70) 
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t%<D\Z\i hGCiC^T^#^^/^D-^;^^(8E4)^ffl$n§ (Ohashi 
et al., PNAS 89 : 11332, 1992 : Barheveld et al. Eur. J. Biochem. : 134 : 310 
, 1983) c Corel 1 el al .(Blood .80 : 331, 1992) te«£.DfBi£$ftT^&iIDGC 

.zmm-fZo . . . ... 'i: ; . i 

. ,...•,>... ■ • .01114 ' . .: v.--- ' • ■ 

•©^fc^Snfc (#113) Mffly>Ft , 7^^-$g#tSI ( !:^#§ 

■ . <D 1 %~ 4 %XUWmMM®<V0. 1 *«&fl|/$T.«>CD34* *fflj&:r&£-. CD34 + ijfflflS£ 
X&M\Zt>fcZmm&^W3rZ>±~e&^'Z&Z>o CD34 4 tt^>.7>7.^~>3 

^DhnMt ; a#©#0xfrm^s#©$^^^e>cD34^mi4a#«^^ 

7,y^v3>T^^t^ckD^^^-^ftfe3a^^<^fflT#^J;'5Jc-r^. ¥ 
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D34* *M&©#*&ffliT&**^, S«Xtt^*)ff#T'T?a»#a^e > X^tt## 

, it«^iR*bCell ProCDeEPRATE T "LC (Cell Pro, Bothell, WA) (CD34) #«t 

^g-^SrCEPRATE™ X tfy>^3 7^BlSXt^ tf^^>W»#tj-$*i^'jjJBJia 

CEPRATE 1 ■ y7fA©M'{^oT^il : , y^W^jE^T-S d £ «fc t) 
.•.*7^©lJWrCD34**Bft**m CD34 + iSiffl^Oi^:^i»®!$n§<h, *S 

ABifofS (hABjfiLflf) ^^Iscore©^iE^;^^n^tfe(JMDM ; Irvine Scient if i 
c, Santa Ana, C^ffTl xiO'«fflfla/'ml©^T¥^^ T r«5. 
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^HiiE$nTVi^> 0 (Nolta et al., Exp: Hematol. 20 : 1065,: 1992)::„ : : 'h 7 >Z 

cm*m&<Q^mmmit\? ii-r.i, ii^a,? il- 6R^»a««H^(MGF) 

7 5* ^TTTigife;! ml 1^2 X 1 0 5 OCD3 4 4 ^fflfl^^ri^^-T ^> £ 6 Tff 

3feton.*« s JWJWatftiltt^ 30%CD^^1t^$tlTV^^hABlfiLm , . 2inM0L 

- if)V& ^ >, o. imM^jS 2-p<;i/*7°hx^y-;i/, lyMCDtHDn^y 

; (Immunex Corp. , Seat tle, WA) i \*&0&<DWMt£&m'?'< 
£T*2> :E. coliE&^OIL- 1 a (lOOU/mlh g£#E&3fctf)IL- 3 (5rig/ml) 
> IL- 6 (50U/ml) RtXMGF (50ng/ml) (Anderson et al., Cell Growth Diff 
er. 2 ; 373, 1991)., • ■■!!-■:: : ,: • v 

cd34 4 m©^ii»©^> ;me><2Mte, 5i«»t*y#««i3&«#.aE'r«>-« 
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L/T, 1 ~2 xl0 5 f@(D^WJ^$nycCD34 4 |fflilS/n]l^{>fJp-r^o &BJ3&<D|w)B#Jg 
X h b fcs&S ^jjg h tz MMm&mfrOiZA* Mm&mW. Uix l o s Jffljfe^m 1 cd$| 

mTfrjz\z3iffiiisLffimz]g.mmT& o \znu?z. tmrc^^. @Ea*® h 7 > 

liiiiijjM kl^H £ & o fe '> > H MTs ^ g ^ - (Dtemt \Z «fc £ ffl 
A. CERm»«IKO%StCfe#-r&«ELIft^.a!'» K tf ^- (SIN-CEA) CDii 
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n&V>. CMV MIEP7°Dq&-^- (pCMV-SIN) XteDrosophi -la* h 

D^M>ynt-^- (pMET-CMV) £^tfffifgi/>Ft*X>^^— £^ 



A (Beaucfiemin et al., Molec. and Cell. Biol. 7 : 3221, 1987) ^e>9@2?'J 
2»\ 'i^l^RttO^"C«ffl$h-&. CEA RNA/fc^fife ~> > F t'X^^ ^- $r.^^-T 

^CDCEAT>^ir>^IB^JF^-r> (A' RtfB; ) Al.te#JU£*f«JT" 
& ^>¥— <^209^*MCEA-fe >^,S3^J <A2). #1, «^jKJft,g; 3 ' . JfcJH&tofcftS 
o IE b l/^Al RtfBl 7 >^ir >Xg3?'J £jg#JT-5 *pt-r- 2 pcD&g&m* 

, *rtl <=> a*a&WRNAE3&J tc^ bT^rft ^^bT7 >5f -fe >*B23W 3 

m^>^^m^^^>^^^^-(Dm^mmizmmT^mwm^^y^zs^ 

; ^ ^"t Z> « < # U ^ 5—1£<Dfz. ^Ot^y F^-Oi: L T&3£ -> £ £ £ ft ( 

htt; z<D£%is>\t¥x^??-v&m?a-->tfmtLttm\ztZ'D 
frm&ffimom-zi/>}*\iz'<tr&~-ft\zmm£nz>o 
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5' ^e>3' ^X<D±>^U=l^^U^^m\t, ApalftiJRggKttt-etlfc 
m<M7>^±>7, KpW >, 6bp(Db>> ? K^-r >, B17>5="fe>;* F*-f> 
, ^^^K^-T>RlXA2T>^-fe>X F*^>£-**ltett<Xho'I 
• W^CJ. CEA RNA^ttv>Fb'7.^^^-^^lt^-^^:^^«^TCD^ 
U 3*;* ^ FSB^'J^ffl^n^c Vir=f- F#-*f@e#J«, Beauchemin et 

a}., Molec. and Cell Biol. 7 :3221, 1987^e>#5>n^o 
5 ' - 3 : CEAir>7>^ ' 
■ CEA 618 , CEA 589 

Apal * -t . * * 

CGC GC G GGC CCT GT G ACA T TG AAT AGA GT G AGG G TC CTG 
TTG GG (gg?!l#-^71) 

CBA 651 , CEA 622, 

* " ".--*. ,* 

A AAG G TT TCA CAT TT G TAG C TT GCT GTG TC A TTG C GA TCI 

■ • . . . • , : . .h. _ . i :■ 

CTA CG (ie^J#^"72) 

CEA 599 CBA 618 

m&n y * *- --- : . 1 * xhol 

G TGG T CC TAA ATA GT I CAC T CT ATT CAA TG T CAC A CT CGA 
GCC GG (SE?!l#-^73) 

5' -3' CEA7>5P-fe>*ilte, ±m(D*V3*PVJr?-F\ZttlsTmffi&0 
T*$>Z>o M^t'J^^ U*3 L \ s tfi'&i£i<ti1t&*. JtVzJjZZ 1/^H^lOmM 

o t<D'&, *V zf* Z U-*^ H*f£Apa I R^ho I $"JPI#^T^^$i±, : m 
mT^tbffilktEntz'J'^T.Si FpCMV-SINX^pMET-SINtC^-r^'1' >•**— h <DW 

7 ^u>zmm?z>sw cea^^ ?-&z££mmmm&m csin-c 
ea/rifn) (pmm 
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^o-rjPHAT^^nfcJurkat , ^mm^^m^n^Mk^, k> g-IFN cD 
MZmM-rZo ^fcRNA (Sigma, St. .- 

HW&ttffl-T*. PCR DNA£T4 DNA#U-*9-" \£Bt&9V J^WL^ C1APT 
Saa$:*LfeSK^^^->F (Stratagene, San .Di.eg, CA) ,<£>Hiric IIIglMfc^K 
^D^>^^tfc. -te>*Efln?» cDNA^5' SK^U'J>^-©Xho 
iaWttK»*UT*D, 3' 5fci*ttCla I g^^P^bXV>^„ ■ k b r -1FN#^P 
fe 3 5 1 -ftftStt 7 7 y * > 1> ^PCMY/S I N-CEAX»PMBT/S;IN-CEA^^^- 

. (Dw-rn^^xho i/cia i ^iiAns^:;-u;ii.^Q»^7^ F**ti*n 

, pCMV/SIN-CEA/rlFNX^pMET/SIN-CEA/r lFNtP^^-r^). ; .':!!'• > ! • > : 
P HSlTK3KB(Mcknight et al., Nuc. Acids. Pes. 8 : 5949, 1980)^P->£ 

mttwht\,xmm^ xn Q i atr**/ .civi-4WR#*attn?7.5.>*^ 

stifc#«.^;v^^s^*dh— rHSfTkj );^cdna^ u->&$tsnm 

v -.j^^nfcgBW:. (Wagner et.al., PNAS, 78.; 1442, 1981) !*6#6W. - 

1260tt*»©*M*tt* Xh0 1 &^ Cla 1 ^^*U PCMV/SIN-CEAX 
^pMET/SlN-CEA^^^-^V^m^^Xho I ./GUI S^SI^StTiS. -*!^ <*> 
ifrb^^^XS Htt, ^n^npCMV/SIN-CEA/HSVTKX^pMET/S:lN-CEA^SVTK<hB? 

^$n^>o '■'•"• V1 " " :: 
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Mil I B^aiMiA®^ - . . 

ikxm^mm^>mm\ts : - mvi i 1 >nt> «xcDe&T ; k hfgvi 1 1 a 
^ b^o xmvi 1 1 > a- ^ « t asw^ mmmm m zx* & z> & ? tmm^m 
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. {S^RNAfgig l/^J^^M^:Ilf^St £fgVI 1 1 H^^>A'/7 
lx^^#.gi-r-5 Fp1M£lE!W<5£:ae>, ->> F b*X^;#-|^©JigVI;I I HTcD 

/JRVH.IH^J^JB.ll^T03l5yUi§a-9:ai* l^WK, «:1 1 x 10" 

©fgVI 1 1 >W&ft=5- <h V> o t.0^D5-5o 

tt, .11, 703^ ^ Htl 0©/tf»J A^-f^T**. ~>> Klf^tStt^^^ 

: (pKSSINBV, 0iJ 2 #M) <E>1M 3Cia, 25-mer* U A^-f ^^56^78305 ^ 

3898bps ck 0 & V* <h V* 3 Z. t ifi^m StiT^S. XfiK (Ge i genmu 1 1 er 
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-Gnirke et- al., PNAS 88 : 3253-3257, 1 991) ftT'temZftfzWKHrmz&^T 
t* Xtf-v (DA y5--i?>?lZ-Z> TSBM $nTl^ e Z. <Dffi9c \Z & £ 2 O <Z) 

:.' ^VI 1 1 H^cDNA^ D — >te^£^8000bpsT?££o pKSSINBVrtKcDfgVII IHTc 
DNA<Z)}f A'te!ff£a!15830bps<Z)^ ?—/#1®Wi>f S 5 iy blM**££#arf <> 

- fr>W >J £giJBrr& d £ li : <fc K) h W^Y X£ $ £ IZM'PZ&Z Z\ £ 

cDNA^£|gVIIIH^B - F>W >««'*|»^^'r2fWil'^^'2:V'V5 £ 

SgVI I IH^cDNA©^$&^« ^ D->pSP64-VIIK o£ DMt h^ > 

/N° ^ n & 3 - H "T « cDNASr ft« git Aft#^3981.20ATC'C> D - ^T&£o pSP 
64-VIIIttSal I TfcKtSn,- *3$teT4 DNA*U-^'5^t#dNTP*50-MMfflViT 
^Fm^^b^n, ca. 7700bpO7^^*^>h«, 1 %<DTtf n— */TBEy;i/± 
Trmm^Wj^n, Gene Clean™ TfiffiSn*. ^ffi^JW^tTMlVIIIH^OcDNA 
$r^lC, Hinc IITOaMfctCk 0 BU^S^tl, CIAPT&il^n, Gene Clean™!? 
mmZtltcvKS II 3' S IN (m)^*^^ :o^$ HttpF83' SINt 

M 2 tCfSizg $ nT £ * 2*£ & is > H tfX ^ ^ ^ -|*)^<^^VI 1 1 m^<D Jf A 
(D*:J6, y^X^ KpF83'SIN£Xho I RtfSac iragfcU iig m<h LTt# e>nfc7 
850bp©:7^^>h£ 1 %<DTtfU-7./nE¥Jl±T~ftmV, Gene Clean™ \Z 
^VmntZ. ^omviIIH^-3'SIN7^^^>h$^T^^-r^^^^- 
(D^^O^^jfAf^o £©:7^V>hc7)jf AiZftiL^T, XhoI&tfSac II 
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<fc D L , Gene C 1 ean T M T^SM"r -5 : 

pKSSINBV + 

pKSSINdlJRsjrc + 

pKSSINdl JRsjrPC + 

pKSSlNdlJRsjrNP (7,582-7, 601) + 

pKSSINdl JRsexjr + 

tlZ> : 
PKSSINBVF8 

pKSSINdl JRsjrcF8 . : 

pKSSINdl IRsj rPCF8 , ;., 

pKSSINdlIRsjrNP(7, 582-7, 60DF8 > s j ■;. 

pKSSINdl IRsexjrF8 

^VIIIB^cDNA^tT^^ — CDA^^r— i>>^*«, ^ ^— /^gVIIIB^T 

fflW&^fflS©-* > t: h £ tlfe^ Z> ^ -/»VI 1 I H^RNATGD h 5 >X 7 x ^ 

3K*3HH^l>\ #13 ^fB^^nxt/^pKSSIN-luc^^^-^^ViTfT^nfellli; 

' Mil ; :' • ■ 

A.. gjU J -fe lx 7 □ ~>^— > K b: ^ <pft=M 

ST^?H^> cDNAD-x^C >^*@B?'J4) 5 ' tCXho I MmmmmtL^RlSmka 
—5 s * >^WJ<Z>3 ' (cCla I mmmmti*^tSt>')ln±Uy*nz/$'-V (GC 
) cDNA^7 p ><£r£$clT£ 0 i©^D->(l Nco I TpMFG-GC (PNAS 89:1132 
: 1992) Zmitt ^r iiaoT^^tl, Vent DNA# U ;* 5 — fc: 
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.Sn, Xho l U>* — feiltt^n^*. H^^BamHIT^b^ Ven 

t DNAtfU ;*^-izT¥m*^fc U ^^Clal U >^-^^$-&^>c ^VIIIH 
^^0iJ2TfE^$n^$*^^->>Ft:7,^^^-|*J^jf At^fc^ &1C7 
^>f*> h£Xho I Rlttla I T$Hb£i2\ 1 %(DT^n-7>/TBE^±W;i- 
#Ht$-fci\ Gene CleanTffiMT^c GC37^;*>h£, Xho I RtfCla I TOmit 
. CIAPTOOMS, 1 %7fiu-X/Tm¥)in^miz£Z>ftmRZfGene Clean 

• - mmm^W(w-) ' •• • 

pKSSINBV + 

pKSSINdlJRsjrc + 

pKSSlNdlJRsjrPC -K ' ■• j ' •■' 

pKSSINdlJRsjrNP (7582-7601) : ■ 

pKSSINdlJRsexjr + 

fgVI 1 1 H^cDNAOjf A©i. ctl^^^ -UJ^T IC^T fcto' £ S n 

pKSSINBV-GC '•• -'• "■■ ' v '• ■ ' : ; ' 1 1 

pKSSINdlJRsjrc^GC 
pKSSINdlJRsjrPC-GC 
. pKSSINdlJRsjrNP (7582-7601) -GC " . . 

pKSSINdlJRsexjr-GC 

tf)Vttls7uz/jf—V (GC) S^Fk'X^^-tev ' ft*tt3fe£&t*TGC c 

dna^ bst -& 86 fcffi ^ e> n, m-s tioT tttf&a a k am £te£tr * 

X^M^E3) ;#)4 (HCMV H301) ; $1 5 (Hfcflt^?©^) RWJ17 (-f 



(205) #*¥9-5 0 3 6 5 7 

■t , ^ - ©^a^ P ■—=, > tf%m\Z& ^Tlwl CXho I ~C 1 a I 7 d - i_ > ?n 
, fo%m ^T, >2*:- :7.x D > A^\T tT > U A KADE3X«CMVH30 1 it 

. B. vr> F £7^;io -fe W !/ n ~>^-iz^ g g ^M&fflJMM^MM - 

#1 7 HfB^$nTV^, fffl^tl^y> F fcfTxDNA^^ — ^ D->OM 7° 

F tf 7\ 9- <i -fit, H '■■>> t? h D RNA^ , SP6 RNA^ U ;* ^ 

, >^m^mnx<D^ ^fz%R&&& pjmzTz>79 ^5 f xsp6@b 

v-> F £*GC7>f ^7v^2> .frrifin £ & ffl *T 5 *-& , cDNA^T 

TtT^c7P<f >tf>D^^^, (Megascript^fc^^y F : Ambion Inc., Austin, Texas 
) ©^tn55^fflW>k' F nig^Sft, ^'JjPV-AXIJ'J ^Jl/y 
:^^.(a:.D%>.h*.t^/t^ ^r-^>^m^^^±«RNA^U^ F 
7x^'>a>$n^o Mi&lEilO K^J7)U h7>77xi?->a 

<y— v > 2?«m^ e, ©jgjfett^ # ^ ^ ja$ nfc ±» # t '>> 
>^^^y^i>>^m^<Dmm^mm^nmm^^^>(D\z^m^n, z.<d 

&mfeZ\<D£%V^ Jls^Z ?—<DmifeM£VT'&±L'Z>c \0cm<DW.<Dfy'V 5 X10 
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S^Ft'XGCrMJl'X^^-^ SftlftB&fflft (^t-7^y>ittlfif 

) ^#-5^1^77$ \ t Mm<D*p*?}mm-7a ; E-?-*&m'tz>m&, cdna^ 

#J9 £fe£nT^££5teii5^«fco^TX^ U-^>^*U * >/\° 
^M^^fg«)^'l4^ViT'T-7; hT£ (Correll etal., Blood 80 : 331, 1992 

? > X 7 x # y 3 > $ n ^ d - > © il ^ « , *ffl J9& £ ~> > F b* X * ^ ^ - h => 

£ ^<DWl \zm < # U * 5 T-tKHKR-JSatB £ £ cDNAi* -fe- 5rtDJt'»£/B tr»T 
, ^;i/n-fei/ya^--tf©#^^oViT^^ n->&X£- 'j.--2Wr^o 
CO#jlE«v RT-PCR^<i:bT^]SnT^D, Invi trogen : Corp. (Sari Diego, C 
A) ^jSibTCL l^iTf £ fcaexEnUiK* y h^A¥t^) Z\t tfXZZi RT- 

t^mm\zmm^mc^ ti->(DmiE^^M,^iiiTrcib, £j50~100©^ d 
— > £ x ^ U - - > ^*-r ^> o RT - PCR£ ft o tz. zb \z \% , • RNAg^ <b mmiz i^T 
M^bl^y-fc-^X^ u-^>^*$n^ct-5, tSW^^^T-^It^ 

GC PCR(F) #1:5' 

TTT CTG GCT CCA GCC AAA GCC ACC CTA GGG GAG 3' 

(S2?'J#^74) 
GC PCR(R) #2: 5' 
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. AAT GGA GTA GCC AGG.TGA GAT TGT CTC CAG GAA 3* (@B^J#^75) ; : 

7 h^R^ mK~2mj&fo<D$'ji'^^u7u>'tf--i£ (go mmz-D^xvm 
mmftLfetfiftefrnzo y^zy^uy kpnas 89:11332, 1992) 

t hGC^^T^#^^y^a-^tn:^(8E4)^^e>n, iinteBarneveld, 
R. A. et al. (Eur. J. Biochem. 134 : 310, 1983) ^TlB^^nTU^o^l^^ 

■ z u ->wz> t tilt** % ^ # ^— &#<2> fc&f$.&mm& &<D±m 

>=ui/ttu ^T<PMir^$tiTvv^) 0 . .. •••••?...• 

is > f h x -r <p ^ ? ^ — £ ggs s nfci5?'j#^ff) z >^-fe i ft « u 

(HPV) G>60-«k tX#tt^ 
Xm\Z3$y*T 1 g-\Z-0%\Z, 000-^20, mp<DT&ffl&<DtttMft&TZ>o--M?&& 

±miz$$\,*x. ^nmmzmbmmteM&B&x&y, zrvxftmmiz&^xT 
-gmmz^im, mm.-ttm* &&mmi&(omzmm-Jtfibft2> 0 .npittsg© 

te> tt«Vi«JCOUTOE#Wffllft^l966^JC*5WS 169, 000#^e> 1988^^*5 
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"T/5 (fllAtf, HPV6, 11, 43, 44) 3! K r^VifeMoHPV 

J ttj|ittO«»K:Jtff'r*^a:^*-53Wiek:H3«'r* HPV16, 18, 31 

, 33, 357^^f) . =3r-gmim<Dm2to%\3mV&ttb. HPV16£fcfct'183!<&DNA 

te-eti e> c7)^)7o % ic * v>tji tB £ • 

o 454A<D^<7)^:tt©*jfi0ST^fc*5ViT, 213A, ffcfc^ 46%«HP 

yi6/18HH4T*ofc. £fte><B454A©2d4®"5"5T* 33A(7.3%)te> MM^lZ 
HPVtd ^ — y y =t 4 > ^ £ n-S 7 > ^-fe >X *3<J: XS >j < i OfeiB'^Oi 

ffM-wrsi, ^--y^f^ >^t^#hpvm or&^b^ ^3>>?D-^tc 
^Hpvssmite?- (cm 

£ teHPVjtfc^E2, E6, ^ : ^c«E7^^i-^^ ^n^fCPI^^n^Vi) (CIBL, 

mzmmznz&mcD cu-ae^. 7^©aj«3©»*HPvaim : ?;-*5«ktjf'2o 

X) > E2jt^©HW«HPV16/18S¥^P bT^$t^T'afe^ £ tifi$>2> mm&&2> 
«t-5Jcmt>n-5>o IT, HPV16/18S!lC*5^«5E6/E7Jie^ttSgJ^-yy7- 

HPV1 6^E6*3«fcr/E7(DRNAfcM bT#ft«fc ^ > H ^ ^T. CD^ £ 
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A. HPV1 6E6/E77 >^-fe >7>^0B^cDti^ 

HPV16^7-r^7.0^rVAO^D->, pHPV-16(ATCC No. 451 13)*, V^f )\>XE6 
/E7it^t?a>S©#^<9i2m>ifi^ 

■S. HPV16T >tt>XMtt£$Z'f ! Z?7XS. F^^-pKS IP CD^fcif A1"£ ; 
7°^ 7, 5 F ^ i> ^ £ <D T >^iz >7, ^^H?0DP^*3 J; £#fl* © F t: X 

I.«x> H^^7 l>-7—ifgR<4*^Tji^$n^c HPV16E6/ . • •* ; = 



m-jSCD??^-?- (SkWSSm/Jho I SB&/HPV1 ff>** lx^^ 1 H 201-222) : 
.: TATATTCTAGAGCAAGGAACAGTTACTGCCGACG (K#l§#76) ■ M .... 

i^y^-r -7— (««BH^J>Cia I 8Mfc/HPV16* if VHr^Y 759-738) : ' ::; 
TATATATCGATCCGMGGGTAGAGTCACAGTTG (@2?y#^77) : , 
HPV16E6/E7.4BaWI3^Jfcln^LT, W*fi!)^5<f «PCRT>7 P ;'J D 

M 4 fC|2^?>PCRy D K3.-i^fltTM$n^. i^^SJilt 
<Z)E6/E7mRNAte 3 ^.©fl, *r&Jfo*£ ; : 7 >X ^ -f X CD:*"— )],# j 7& 
J; 2 -ZXDTt -J? 7s £ tltt-)l? (E6 * cfe «fc tfE6**) -. v . E6®^ £ 
1/^ F 226-525#j&^* y ^(2 * V> & CD, T^ftf Z> Z\ £ jtfift 

&7jk£tlfz (Smptkinfc, J. Virol 63 : 1441-1447, 1989)*; ■: Z. Z.lzW,WCt%>7> 
^ilV^^tHPV16y/A«h^^©ffi^©0^«^.;i/^<D^ * l/^ H201 
-759T&*. u^ilT, 7>5 1 il>7 > H^«E6/ / E77>xy^-rx^^-fe-^*3 

HPV16E6/E7©580bpO7>yjn>^%***r^-> • £U-> (Gene Clea 
n) (Bio 10K ^U7x;i/-TjH^>x^xq*) T8UKU fifflPIBMlCla I *5«k 
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sir • • • 

. £<Z):/^7n = H«pKSaHPV16E6/E7^bT^0 6tlTVi^) o 
B . : HPV16E6/E7'^\7 b°>U ^if-f AMHf^M '' 

HPV16tf)E6:feJ:tfE7^ >7^I©^S?:i$J: <|5&$T££:£>K> E6mRNAtC^ 
-r^^W^^Mtt^^^^Tt^U^if-YA (HRBZ) ^ti^"T^o HPV16U#lf 

HRBZ«T(C^THPV16E6RNA(^ ^ W*?- K414-431) IC^bT^ltl'ttT*^ : 
TTAACTGTCAAAAGCCAC (gB^'J#^78) 1 

THRBZ«te©7>X7 0 ^-rXE6/E7mRNA*fc«E6* ^^7^ XmRNA^fcA^f y* 

fiBfc^&Stlfc— 2^iiHRBZ (Hampe l Nucleic Acids Research 18 : 299-304 
, 1990) tt, 4&m<D rfh^-^J 3^il^iSU^^4^'f ± 

n, Cla I *5«ktAho I SB&Oflfcfr© 5 ' *«t^3* *SS*^tr. fc¥Wte£jBfc$ 
tlfcHPV16E6HRBZlS©BB^J*T^^T : 
HPV16E6HRBZ, ±g&©it (5' ->3* ) : 

CGATGTGGCTTTTAGATGTTAAACCAGAGAAACACACGGACTTCGGT 
CCGTGGTATATTAGCTGGTAT 
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. (SB?'J#^79) .. 

HPV16E6HRBZ; T$Wm (5' -3') : 
CTAGATACCAGCTAATATACCACGGACCGAAGTCCGTGTGTTTCTCTGG 
TTTAACATCTAAAAGCCACAT (@2^'J#^80) 

cia.i ^oct^xho i mm^*^-*mn?v\6EmmmRM%Kj&-fz>fci& 

Cla I 43cfc^Xho I ^*^^ : b-p-*IMHPV16E6HRBZ^STpKS II 4 .^7.5 H 
A^^-©^II^U; pKS IP ttCla I UiMho I £&ffl-r£$tft;, CIAP£<£ 
. miiv 'i5cfc^> v^U->£&/B^MS{c£DP§g£i*.g>o copy 
^ X 5 K tepKSHPVl 6E6HRBZ t LTftJ £ tlX ^ 

HPvi6T>^ii^^^^Us<\^e>u^-tf-r Ag^^^ne. ©^7x5 

37-, >n-e'n, pKSaHPV16E6/E7^ct^pKSHPV16E6HRBZ^^»$:i*§v £-? 
Cla I £>£<^Xho I T$HbU T^n-xco«^»*5^yf^->' - ^ U— >T*t 

, mv. -ei>Tv eia i^fej; txxhQ 1 ^^ffl-r^>^{b*5«t^ciAP^^-r-g,M(c,k 

^g*- a^^^M^ (+/-) 

. pKSSINBV . .] . + 

pKSSINBVdlJR - ... ■ 

pKSSINdl JRsj rc + 

pKSSINdl JRsj rPC + 

. pKSSINdl JRsj rNP (7582-7601) + 

pKSSINdl JRsexjr + 
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tT, 7>^-fe>X*5 t fcLN^7tf>©^fPH^ (palliative) «7t/^-TJ1/X 
E3£fctefc hiM h^^D^<;i/XCDH301jte^OT^Cif A$n, d^TE3^ 

»J3^3J:^4^e>©^^-^^T, Cla I 43J:tXXho'I ^iOF^M^n 

pKSSINdlJRsjrcAdE3 ; + 

pKSSINdlJRsjrcH301 ' • : '.+ ' * 

AwMAUZLnZ tD^P?— <DtpT"&f$Z?l, Ad ES&i'tfCMV H301it 

m <£ tf<g l^JtBfc ©M^ ©HPVI¥ «k -5 © K^E6/E7jl^CD^m tt, 
^3E±&©i#3®©fca&K:g*$n£. ^LfcHPVM*£>©HPVE7^>/^fm 

<HJK^«man^ >^^mtn^^M^v, lthpvi 6*5«tc/i ssia* e, ©E6^ 
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mmt-zn&o LfrLtawz, ffl(D7,y°?^ ~>>#mm : &mm-?z>z\£\z&-DT 
> : 3^- >n?vmo)m.&&u<y^)i>xE2mmz4o ^xmz. r>* bTE2^ 

:fe .£ U/ % t/i Tfig&MiT- & § J; 5 JBfc) nfc « • • .£ <DmM «E 6 

^<Dmmw)mm*&Tz>o M&&Htcmmjz^i~, myEm^^mtm^v 
tt^^- jyrj b(D$Azw&-fz>mmz<k X) h5>Kmmtznz> e E6/Em%i 

)ix<Dm&fr\z&^T&i£mtemmT°fc%o 

HPV 1 6SE643 £ 1/E7RNA \Z$i b T4#M ffifo ~> > F k* X ^ ^ CD ^ ^ - (HJS 
^— CDClal :fe<fc<y?Xho I MOF^fe^. 5 

c . hpvi mm^y^t >7,femm^-<&mf& 

HPV 1 6 -f )V7s >f.J &<D? D->, pHPV - 1 6 (ATCC No: 45 1 1 3) £ > <j7 -f ;i/XE 6/ 
E7ite^£©^<9ia?y<Mi|iI(2fc^ 

o HPV16££"f y^7>5 H^^^-pKS .irQ*^jfAT-S ; F^^^- 

34#7>^-fe>X^©^OCla I & J;tfXho I frj&gx> ^ i/ 
T— feWi£MTi§/&$n£ 0 HPV16E6/E7ift^©-g^0tii|ii«T(D7 p ^'1 , -7 
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HPV16ttj^7 0 ^-r v-r- ■(HWBB^J/Xho I aHSC/HPV16^ £ H 201-222) : 

5' -TAT ATT CTA GAG CAA GCA ACA GTT ACT GCG ACG-3' 

KPVim^-f *7- (MfEW/Cla.I gB&^HPVl 63* ^l/^H 759-738) : 
5' -TAT ATA TCG ATC CGA AGC GTA GAG TCA CAC TTG-3' 
(BB?'J#^§82) 

HPY16E6/E7*BaWB3^lfcJnAT» M^^^-T ^teP0R7>7 o U 3 >£.tfL® 

^.w-r*. _t©:/^-f ^-^^fflt-^HPvi67 >7°u a >©?§£& mjg^i 4 

/E7mMm3-D<Di&m. 7>7^7 • -fXO^-JI/^^r^y (E6 

*35.fctfE6**) , ^ClTE6<Z)^^l/^-5 1 K226-525«^B^y-fe-> ? CD4'^^ 
Uft -V>; £ £ te*D £ tlt.VS-«r (Smotkin S , J . ; "Vi rdi "63 : j 1441-1447, 

1 989) o T >^-fe >X £HPV1 6y;i. w©fflm#-o'fig«'tt^<;i/^ £ "W 
^ H 201-7597?**.- d 51T,' ; 7 >'^-fe >x^#«E6/E77 >X :/ X* y 
iz— S^feJ; * y'^ -< *E6.* *3ck^E6**y >;> -fe— ^fc'Jfr&.'U/* VX^rti ©SBgR 
;£ffi*r* z £tf*T#*T?*5 5. ^ -. ; M-v: -r.: • :> •:/•/•:!-.- . ■ ■•i : v : -v /•!■ 

HPiV16E6/E7©580bp(Z)T>7 P U □ i #3rrs*-->'- £>J (Gene Clea 

n) (BIO 101, fjV'7*)V=.7WV> : r->ttt) tifib, illS#^Cla I *3 J: 
!>*Xho I TflMbU -?-l/T 1 %7#D— xyTBE^WCj; DtfATT*. #^T568b 
p©A*> H 5« D fcti U DNA£>^> > ^ 'J -> (Gene Clean 11 ) 1 TffiiS! 

U -tbTCla I *5J;tfXho.I *ttffi*r*^bfc«fc OHSKSn'fcpKS IT 
-K©*fc«fi&U CIAPTM3U ^tTy-> - £l!-> '(Gene Clean" ) T#L 
a-T^c ZCD^^^S. K#pKSaHPV16E/E7££jSf £. 
D. HPV16E6/E7^\y tf> U AjfeMB£©M^ ; 

HPV16©E643<t^E7^ >rt9W.<0&M*lto&& < I!l*t5fc*t, E6mRNA^ 
?-3«l$©#£te£fc0^7£>U:W-f A (HRBZ) &J8/$-f£. HPV16U^if 
-f ASB^Sr^-r^^S K^^-pKS ir©f KJfATS ; 7*77$ 



(215) <£gjp9-5 0 3 6 5 7 



o 

HRBZ«T^^-THPV16E6RNA^^ l/^-^ K414-431iC^bTffilH4Ta&S : 
5'-TTA ACT .: GTC AAA AGG CAC-3' (@3?iJ#^83) 

HRBZteTGTC\7 tf >^©*^COT^S^T, JiKTi^T^T, S) A<5D 
;P-^'5»K© ; Er-^^^i'f-r$J:'5^Ifr-5. .SJffi&v HRBZ£pftfgt£t?: 
, ; ?-LTHRBZ«{-|fi<^T>7 > 7 P ^-f XE6/'E7mRNA*^:«E6* X^^ XmRNA^lC 

~^iiHRBZ(Hampel Nucleic Acids Research 18 : 299-304, 1990) teu 41M. 
m<D ry=-h?)l—7°l 3*±.tf5C*tfe&^4^tU ±(21^bfeHF¥16E6 

omt*ft5#s^*t>i&,,'^Wfc^$n*bT. -etvrn, cia i 
xboiswa*. *n^n, 5' %>&zf3' **c$tt. te^wtc^/&#nfcHPvi6 

E6HRBZm^IH^J^TlC^-r : > . 

HPV16E6HRBZ, -fe>Xii : 
5'- 

CGA TGT GGC TTT TAG ATG TTA AAC CAG AGA AAC ACA CGG ACT 
TCG GTC CGT GGT ATA TTA GCT GGT AT-3' 

(S3?'J#^f84) 
HPV16E6HRBZ, 7>^±>7,m: 

5'- :•• ■« 

CTA GAT ACC AGC TAA TAT ACC ACG GAC CGA AGT: CCG TGT. GTT 
TCT CTG GTT TAA CAT CTA AAA GCC ACA T-3' • 

(@2?'J#^85) 

Cla l -mzTttho I ©tt**^**)^— *«WPY16E6W«jHRBZ*J^r*fc«> 
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Cla I &«fc£fl(ho I ^^^^^^-^^HPVieEGHRBZ^pKS IT 
^-C7)4 , ^l^-r^c pKS ir^^^-^^-fCla r*5J:lXXho I Tff^fcU CIAP 
T#UIU ^LT^Hfi^^-> • £»J-> (Gene Clean") Tr**®!^*. 
^775 H*pKSHPV16E6HRBZa:^^*r*. 

HP VI 6 7 >^± >7.43«fc ^7 tf > >J #1f-f ^©77X5F^ 
^— ■ ^n-^tl, pKSaHPV16E6/E7^«kt^pKSHPV16E6HRBZ5&^ia!l«t$-tirS> CICIT 
Cla I *«kt/Xho I T*NtffcU 7^o-70«a*!!itJ:r)*«l;; ^lty-> 
• ^ U — > (Gene Clean") T»SH"r*. #V>T, 

^04>^Jf At5, — ©^racial &d:tfXho I 'S&raT'&i^tfciOffli 

Mb, -eLTGIAP-C^ia-r*. V><05&>©i5JIBfc->> Kk*7^^-H HPV16 
7 >^iz>7.43cfcZ>'U #1f-f A©^H^©^©Jf A<Z>jfcJ6fcjil^T*«>. HI 

■ »j 2 *>.e» © ;i n e. ©^ ^ — & v> < ^t^-Tc 

mmwm&m®. (+/-) 

pKSSINBV + . 

pKSSINBVdlJR - • 

pKSSINdlJRsjrc + 

pKSSINdlJRsjrPC + 

pKSSINdlJRsjrNP(7, 582-7, 601) + 

pKSSINdlJRsexjr + 1 

H t; X £V A © ^ tf $> -RNA© 1/ ^;i/^ £> ^-ft & * fgjff £ . 

UT, 7>^-k>7,*J;^7tf>©MfPia^«77 :J y ^-r;i/7.E3*^«h Kit 
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mm b fc*ffljB& k & # smhc ^ ^ x .1 ^^^^Ji ^ ^ ^ > zl u- > 3 >r 3 o 
: mtm^mm a/-) 

pKSSINdlJRsjrcAdE3 . +■•'.■ 

pKSSINdl JRsjrcH301 + 

^y'irJ AmRNAteCtl^CD^^ — 0^T?^$n, Ad E335«fctfCMV H301jt 

$ 6 v HPV1 6 X > > * 43 «fc ^\ 7 tT > U A ©flHOT^tt; BBffc b 
fey>h*t'X^^-©4 ] fc'&W $ n& SSit^ ©TSE £ Jf A $ tl5 o 09 A fc£ 
, HPV1 6 7 >9r]t* > X 43 J; rjC^\ T t° > U ^itV A ©ifclft] , HPV16E6/E7££: 

*-r&^5. ^ne.©^^^— tc*sv>T, ft&mmd ez&tmcw H3oijfrf5^ 

Ml 9 

>HHx $d! 2k* ©^ ^ * 5 mm 3 nfc@B?'J#lgff} U -^jf *f 
^bfc«fcW£b 7xa>A©%ll©lfl» . 

^.^-7i p y (ifns). «/Jn$v^ 5 u — ^ s>& o v ■• cn^ 

©^ >/i # mtwmmv&m* *nj&j«*©wtt*sn*r s v> < ^©ite^ © 

|fcffl©£*#fft^4£llfTT-?>(Pestka£>> Ann. Rev. Biochem. 56 : 727-777, 1 
987) e ms<D3?77>, .-?tjLt)t>* a, b, 43«fctfg> IFN-a, fte 

fr^ e«^>^-7xD>«^b^m^43tt^^^J^©i!lM$^JPST 

IFN- a ©ini V )l*itm \t. b fcilffl J&fc 43 tt£ )V7> © £ m.W? 
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it*mm-?z>. m-aiz£V)mmznz>m2Mmz2' , 5.' -xvztr^-u 

-h->>^— if (2' , 5' -OAS)T£D> ^n^-^RNAcD^T^aS^X 

7,^ e J:mfflJ3SWRNA(D^'fk^r«T§ (Johns ton£>ckmorrence; Interferons 
3 : 189-298, Friedman OH) , Elsevier Science Publishers, B. V., 7A7>7 
1984) o 

A^tey^ii&c^v^^ii^^ 

U><Dm$£&±TZ>Z\£i)mmzntz(Saito, J. Interferon Res. 9: 23-24, 
I989)c ••• ; 

femmmm^vmA vtim.^ntsmm iz&^x. m%k i^fzimmiz&tfz> ifn 

CD %m « ~> > H t: 7, ^ ^ ^ — 4> © I FN-amRNA K*fT -5 £ "2 'N 7 tf >BM 

<D^\z£Z>mW2nZ>o Z\v LTIFN-afg5i©Pl*te, ^ Lfci&HJI&^T^-f 
;i/X^I^T^^>gm^Pl*T^, eIF-2^>A°^«^±— tr*3«i;^2 ' , 5' 

m-&vfz$gmt. mm<Dm^ft<D?^T<Djfcm\z&^TM&v<*:isT, mx 

y>Kh'^^^^- TJBJft b fe^fflia^ > ^ - 7 x O > A ^ > A° ^ « (Dfgijl 
£3^£<Pl#-r -O^-^xP>A0mRNA^>^'r^>^-y^T-^ > 
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^$ftfc#gtt£fc^7t?>U#1*H'A (HRBZ) IFN- a'J #tf-f 

J*Bft*&?'75.XS. K^^-pKS IT (Stratagerie, jt;'J7*;i/^7ffl7^ 
.3 7) £>«*>K:#A-f £ ; K^^-^6©U/}?+f-r A^H^©il^*5 

^cDCla I *5«fctfXho I $0RSx> HS^T— i?^*|TC*JE£Sn*. 

^H1026-1041{^LT, fbT, 5, 6, 7 , . 8 , *5«fctf 14£&$i-sa*, 

T^Ttf)IFN-ajtfc^(Henco6>> J. Moi. Biol. 185 : 227-260, 1985) iZMVX 

TCT CJG TCC TCC ATG A 
(@B^'J#^86) 

HRBZteTGTC'\7fc? >*OTSl©^T> JifcT*^^; U ^if-T A ay)V-~7 

^^^^Stlfc~::£0HRBZ(Hampel Nucleic Acids Research 18 : 299-304 
, 1990)«, 44ft»©5 i h7;i/-^ , 3*«ktm*bfc&^4^WU, ±fd7* 
U&IFN-ammfcftT*#£13:£fc , 5, ^Wfc^Sn^bT, **HP*L Cla 

nfeIFN-aHRBZ00gB^JS:T^^f : 
IFN-aHRBZ, -fe>X^ (5' -3* ) : 

TCG AGT CAT GGA GAG AGG AGA ACC AGA GAA ACA CAC GGA CT 

T CGG TCC GTG GTA TAT TAC CTG GAT 
(ga?'J#^87) 
IFN-aHRBZ, 7>^±>7,m (5' -3' ) : 

CGA TCC AGG TAA TAT ACC ACG GAG CGA AGT CCGTGT GTT TCT 

CTG GTT C TC CTC TCT CCA TGA C 
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cia i *s«fctxxho i <D%m^iQ*^-*mm-awmmRM*Mj&-tz>frsb\z 

Cla I ;fe«ktfXho I tt#*«£fc^-#«IFN-aHRBZ£pKS IT 

75X5. Fs<t7&-(Dt£\Zffi&V. il^TpKS IT^^ — ttClaI33J:tfXhoI 
Ttmtb, CIAPT&13U ^tTv->-^'J-> (Gene Clean") T^iUT 
il$n§. £<2:/^XS F^pKSIFNaHRBZi^-T^o 

SaIFNaHRBZ^£>jM£i+£, d JlTTCla I feck^Xho I TffiitV^ 2%NuSieve/ 
T#D— XtM^i^y- > • *'J-> (Gene Clean") fcJ:D*fMU 

I &J;££Xho I ^ffl-r^>?^k^J:^CIAP^^fflT^MIi{cJ: K>mMT2>'o 
•z> fr<Dpjmt£ is > K fc* X ^ * — ttlFN-'a ^ 7 tf > U tflf A g&#<2}? A tf>fc & 

M2, 3, &&Z$4\zmmZnT\,*Z> : 





a^W^-^^i^ (+/-) 


pKSSINBV 


+ • 


pKSSINBVdlJR 




pKSSINdlJRsjrc 


+ 


pKSSINdlJRsjrPC 


+- • 


pKSSINdlJRsjrNP (7582-7601) 




pKSSlNdllRsexjr 


'+••• 


pKSSlNdllRsjrcAdE3 


+ 


pKSSINdl JRsjrcH301 


+ 


U 3j?if A^ttteRNA© 
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I^n-=>^fciB iy ^ 7K>UWA . . Ad BSSfcttOIV-HSOl. IRES 

Sl©Mi^7J^ 7^^f J^©^^7^-«t .j ^> (Celligan) AM^UT 
(New Brunswick, -3.-^-^^) ^^A¥U r ^ 

7^^-fcns*t, um<Dm®z7)i7 7 ry^ jis^^f^^mmt? 

§c £MM#|^>;^A (Fi 1 Iron. T-y-^i-fey yMtfX h » £fiJ/BbT, 
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mf&*mi&-?2>o mm%!)<Z>lmUZ-Vgm£$0!£tiL<DW7—V (Intergeiu -i- 

^->*xAT150mM<7)NaCl, 25mM<£> hD^^5>> pH7. 2\Zft\sXWfcm.W?Z> 
0 50mM(£>NaCl, 25mM<£> h P X;* 5 >, pH7. 44 3 T¥Mb bfc, t77T7^X (S 
ephadex) S -500^r;i/# ^ A (Pharmacia, 'a- 5?* — iMM tf 7.;*J ^x-Y) 

ONaCl, 25mMtf> hn^S >> pH7. 44"T-t 7 7 5 s y 9 * (Sephadex) S-500y 

25mM(£> >, 70mM£>NaCl > 2 mg/ml (DT)V^f~ >, 10mg/ml<7) k 

hJDh.t»y;i/^5XHSA), *5<fclXl00mg/ml©7^ K—X£ 100ml <Dg*£#:aTpH7 

1 SB© S -500*fMbfcifl^AT;i-7 7 "XMO^'^fe 1 2 X 5^ 

§3^-^- jg> o gg-g- l, & %.7)\?7 7 )i'7><D y it7 - lor: - — 

X-A-tTa>Ja (Supermodulyo) 12KJ*IStti»»K:flJlDfd'^ Snfc'X H7 
— X • l/7'JyiWf*;H (Edwards Refrigerated Chamber) ( 

3Shelf RC3S^--y b) (Edwards High Vacuum, -a-3-^ht7>iO 

U >XT-So ^f^Ufeffl^VhD9-f ;l/7.$rl.0m 
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SEQUENCE. LISTING ' 
(1) GENERAL INFORMATION: ... 

( i ) APPLICANT: 

NAME: Viagene, Inc. . . , 

STREET: 11055 Roselle Street 

CITY: San Diego, California 

COUNTRY: US . 

POSTAL CODE: 92121 > ... ,, ,v 

TELEPHONE: (619) 452-1288.. 
( ii ) TITLE OF INVENTION: RECOMBINANT. ALPHA VIRUS VECTORS 
( iii ) NUMBER OF SEQUENCES: 89i «■ 
(iv) CORRESPONDENCE ADDRESS: .,. 

(A) ADDRESSEE: Seed and Berry, 

(B) STREET : 6300 Co] umbi a ; Cen t er , 701 Fifth Avenue 

(C) CITY: Seattle ■ - .<. •. • 

(D) STATE: Washington ,■ . r . . , 
( E ) COUNTRY: US -v . . 

( F ) ZIP: 98104-7092 j A 
( v ) COMPUTER READABLE FORM: ...» ■■■ 
(A) MEDIUM TYPE: Floppy disk 
(B ) COMPUTER: IBM PC compatible i 

(C) OPERATING SYSTEM : PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #.1.0, Version #1.25 
( Vi ) CURRENT. APPLICATION DATA: ; ,• 

(A) APPLICATION NUMBER: . !? . 
( B ) FILING DATE: 
( C ) CLASSIFICATION: 
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(vin) ATTORNEY/AGENT- INFORMATION: 

(A) NAME: McMasters, David D. 

(B) REGISTRATION NUMBER : 33,963 

(C) REFERENCE /DOCKET NUMBER: 930049. 423PC 
( ix ) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (206) ; 622- 4900 

(B) TELEFAX: (206) 682-6031 

(C) TELEX: 3723836 SEEDANBERRY : 

(2) E?J|f • i " '•• ; ' :; "-' r . 

( i ) wn<Dwm : : < j ;:; • 

(A) fi£ : 24iE©iggM ; ; ' " ' :;; 1 

( B ) I@ : J£gg 1 : ' v 

( c ) a©» : -*«' •■ ? : - : ' ' 

(xi ) ie^ij : mm^^ 1 

ATCTCTACGG TGGTCCTAAA TAGT < - — • 24 
( 2 ) B2^J#^ 2 KIO^T 0tit?B : 

( i ) %Hm<D&Wt. : ' ' ! ^ ■ ;l "• 

< A) *3 : 42«©«*** t,G ' J " ' ' 

c b ) m -mm •'■ '• ! " :: i; • 

( c ) 3K©f& : -*tt ! 
( D ) h *'u i;- : MM* 

(xi) -ffiyij : BB?U#-t'2 : * ■ 

TATATTCTAG ATTTTTTTTT TTTTTTTTTT TTTTTTGAAA TG ! 42 
( 2 ) K?!l#^3{IO^T <om m : 
( i ) iE?IJ©4#11 : 

( A ) : 484B©i£S*f 
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( B ) M : fc» i ' : 

( C ) «0» : -*« 
( D ) b # a iP~ : ©tltf 
(xi) I2?!i : E^1J#^ 3 : 
TATATGGGCC CGATTTAGGT GACACTATAG ATTGACGGCG TAGTACAC 48 

( 2 ) . ffifll ^ 4 C O ^ T 0 tf IK : 
( i ) gfi?l](Z>3#1& : 

( A ) : 23iB©mSM . ; ■'■ 

( B ) m • 

( C ) -*m 
(D) h a - : iE II #C 
(xi) : S2?tJ#^4 : 

CTGGCAACCG GTA AGTACGA TAC 23 
( 2 ) Ifi ?U # ^ 5 C O ^ T © 1f #B : 

( i ) mmco^m !i 

(A) :21I©tglM'.- ;, 

( B ) M : 8?K 

•( c ) «©» • -*« 

( D ) 1- ** a *J — i 
(xi ) E5H : E7i«9 5 : 
AT ACTAGCCA CGGCCGGTAT C 21 
( 2 ) @£?ll#^6 CO^tOf 1 : 
( i ) E5IJ<Z>«F& : 

(A) : 2HH<Z>igS# - 

( B ) M : 

( C ) SI®8fc : 

( D ) h*'Di?-: iESItt ■ 



(xi ) : ffi^H*-^ 6 : 

TCCTCTTTC6 ACGTGTCGAG C 

(2) gg 7 t^-p^T ©it m 

( i ) £$9 Oft ft : 

( A) S$ : 2HS©jg2M 

( b ) m :®m 

( C ) fl[<Z>ft : 
( D ) h *' n : 
(xi ) : @B?!l#^" 7 : 

ACCTTGGAGC GCAATGTCCT G 
( 2 ) SS#J#-f- 8 K"?^T<DW#& : 
( i ) £?!!©#& : 

( A ) 5$ : 2Hg|(Di&^*t 
(B ) M : 
( C ) : 
( D ) h#ni/- :.fitU£ 
(xi) ifi^lj : £?tf## 8 : 
CCTTTTCAGG GGATCCGCCA C 
( 2 ) I£?l]#-5§- 9 IZ~D^X CDffim : 
( i ) ge?fl©#fgt : . 

( A ) :6$ : 2HS©igg*t 
( B ) m : 

( c ) mom. : -*ts 

( D ) h # D : fitltf 

(xi ) ££lj : £?tf#-5§- 9 : 
GTGGCGGATC CCCTGA AAAG G 
(2) Be#J§-*i-lO£O^T©1ifS : 



(227) 



( i ) l5?U©&$t : 

( a ) £ 2 : i9fla©m«*f :•• 

( B ) m : t* 
( C ) IS.©» : -*« 
( D ) hfni/-: ifi 
(xi) j£?U : iB?!l#-tlO : 
TGGGCCGTGT GGTCGCATG 

.(2) mm&^ufon^ omn 

( i ) E : 

( A ) : 2HSO&SM ■•.! 

( B ) a : fttt 
( C ) &© & : -*f& 
( D ) h # P — : ttt IR # :'■ ■ 
(xi) K?f : @S^J#^H : 
TGGGTCTTC A ACTCACCGGA C 
( 2 ) R5l4m-12K:oi*-»-C ©ffif« 

c i ) mnowm. : 

( A ) ^$ : 224$ © S$*f v 

( b ) s : mm 

( C ) «©*'.:-—*« 1 ^ 

( D ) h * a — : il II tfc 
(xi) B2?U : gB?!l#^12 : 
CAATTCG ACG TACGCCTCAC TC 

(2) iE^8* : f-l3K:ot>T ©fflf« 

( i ) ae^joitm : 

( A ) £ $ : 22*ffi©}gS# 
( B ) W. : 
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( c ) mcom : -#« 

( D ) h ** a : 
(xi ) fi£#) : ge?lj#-^13 : 
GAGTGAGGCG TACGTCGAAT TG 
( 2 ) S2?lJ#-f-14^-p^T Olffg : 

( i ) %m®m® i 

( b ) 33 : mm. 
c c ) mom : 

( D ) h *' a : jfitKtt 

(xi) SE^J : SB?»J#-S§-14 : 
TAT ATCTCCA GATGAGGT AC ATGATTTTAG GCTTG ■ 
( 2 ) fi #J # 15 C O l> T CD fit ft : 
( i ) : 

(b) m -.mm 

( C ) |0t : -*S[ 
( D ) h # o : jggitt ' ' 

(xi ) B£5lJ : ee?U#-^-15 : 
TATATATCGA TTCAAGGCAT TTTCTTTTCA TCAATAA AAC 
( 2 ) SB #J $ 16 {3 O V<> T © Iff 
( i ) @E£!l<Z)#ife : 

( A ) : 35iH©i§»*f 

( B ) m : 
( C ) ft 0 ft : 

( D ) HD^- : Utt ' " 
(xi ) ffi?fl : EJJ#^16 : 
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TAT ATCTCCA GATGATG ACA ATGTGGTG.TC. TGACG 
( 2 ) @6#I#-*§-17K:o^T ©1t$g : 
( i ) KWOftWl, : 

( A ) : 32{ffl©ig*M 

( b ) m - mm 

(C) $<Z)ft : -*».: 

( D ) h-iloi/-; it . 



TATATATCG A TTC ATGACGA CCGG ACCTTG-CG • ,«. 
( 2 ) m?\m j %lQlZ'3\,*'Z<DffiW : 
( i ) SB : 

(b ) m : mm 

( C ) g( Oft : 

( D ) h^'Di/* - : fill # .; 

(xi) ae^o : ae^j#-^-i7 : 

TATATGGGCC CCCCCCCCCC CCCCAACG 
( 2 ) ie?!j^-5§l9fc:"3^T©1£fB : 
( i ) ig£UCD#& : / ? 

( a ) : somvi&mM . 

( B ) & : 
( C ) ®<D$& : 
( D ) h *' n : HfKtf, 

(xi) @e?ij : K?!l#-?H9 : 

TATATATCGA TCCCCCCCCC CCCCCCAACG 

c 2 ) se m & ^-20 iz o ^ t o it m 

( i ) IS?l]0#iij : 
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( b ) m - mm 
( c ) mom. : -*« 

( D ) h * D : 

(xi ) ee^ij : @e?!l§-^20 : 

TATATCCATG GCTTACAATC GTGGTTTTCA . AAGG 
( 2 ) iS?!l#-f 21K "P^T ©If fg': 
( i ) iE?IJ©#{& : 

( A ) $ : 33m<Di^mn 
c c > mow. : -#« 

( D ) h *• o : jtlK^ i 

(xi ) ae^a : Be?u#-t2i : 

TATATGGGCC CTCGATGAGT CTGGACGTTC CTC 
( 2 ) iE^lJ^-t22C^^T0lf 

( i ) K?f oftft : M ir \: 

( A ) £ : 33<l©Sffi*f 
( B ) m ' 

( c ) mom z — *«( 

( D ) h*"D-; - : fitgtf i- .': 
(xi ) SE^IJ : mnm^22 : 
TATATATCGA TTCGATGAGT CTGGACGTTC CTC 
( 2 ) ie?!)#-5i-23K-?^T©1»*8 : 

( i ) Baia>#» : 

( A ) S3 : 37ra©J£g*f 

( b ) w. -.mm " ' 

( C ) SR<2>« : 
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( D ) h * P V- : 11^; : 

(xi ) mm : m?\)M J %23 

TAT ATCCATG GATCCAATTT GCTTTATGAT, AACAATC 37 
( 2 ) ffi£!l#^24£-9^T©tf m : 
< i ) i£?!l0#fifc : 

( A ) : 3O#!0mS^ 

( B ) M : ; 
( C ) : -#SI 

( D ) h # u S> - : j&flft 
(xi) K^lJ : i£^J#-^24 : 
TATATGGGCC CGGTCGACGC CGGCCAAGAC^ 30 
( 2 ) SS?tfS-t25H'OOT ©ft ^ : 

( i ) as?u©#}g( : 

( A ) fi£ : 3Offi0i£SM ' 
( B ) m : 

c c ) mom : 

( D ) h ** D : IKtt-v. 

(xi) : !2?lJ«-*5-25 : 

TATATATCGA TGGTCGACGC CGGCCAAGAC < 30 
< 2 ) Efl*-926COIOT0«« : 
( i ) 12 : 

( A) : 32<ffl©ig«M 

( B ) m : 

( c ) mom : -*ti 

(D) h ** O '>* - : glltt 
(xi) le^lj : @2?U#^26 : 
TATATCCATG GTGCCAGCCA GTTGGGCAGC AG 32 



( 2 ) ie?u#^-27fc:-?^T©ii m 
( i ) m&}<D®m : 
( a ) S3 : 23m®&m ft 

( B ) g0 : 
( C ) fg®& : 
( D ) h*'Di?-: HHtf 
(xi) le^u : Se?IJ#-f27 : 
TTAATTAACG GCCGCCACCA TGG 
( 2 ) K*«#-t28K:o^TCDtt.tt- 
( i ) £H<Dttft : 

( A ) 5$ : 13M Ql&BW ! 

( b ) m -mm 

( c ) mom ■ 

( d ) h ** u v - : it m tie 

(xi) IE?!! : K8l#-*28 : 
TAACGGCCGC CAC 
( 2 ) iE?iJ^-t29^-o^T0lt?8 ; 

( i ) ie^!i©#^ : 

( A ) : 2OflS0iM«M 

( b ) m : mm 

( C ) g(<Dg& : 
( D ) h * n v - : 
(xi) ffi^I : SEM#^29 : 
CCATGGTGGC GGCCGTTA AT 
( 2 ) Se?lIS-^30H^l^T©1t^ : 

( i ) ffiaFflofcSt : 

( A) 5$ : 12ffl0ig®*f 
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( B ) M :-ttift 

( D ) hfn->*- : | H ft 
(xi) @e?IJ : K?lJ§-i§-30 :; , : 
GTCACCGGTG AC 
(2) Se?F{I#-t3H3 0 ©if $g; : 
( i ) !£?!!© #f& : 

( A ) £ £ : 25ffi©igSM 
(B ) S5 : J£® 
( C ) $£©& : 
. :; . (; P ) , f # -a i/ - : g lift , : 
(xi ) I2?U : I2?!j#-f 31 : 
CTCATCGATC AGATCTGACT AGTTG 
( 2 ) iS^m^ 32£Ot%T©ff fg : 

( i ) mm<Dwm : y. ~. ; . 

( A ) :g£ : 33fl2©&S*f 

( B ) : mm flv 

( C ) «<Dft : -*H 

( d ) h*Di; - • ac^'tt 

Cxi ^ SB : B2?!l#-^32;: 
GATCCAACTA GTCAGATCTG ATCGATGAGG GCC 
(2) S2#i#-^33fc:o^T ©fi|$B • 
( i ) i£?IJ©1#$C : 

( A ) : 56fl3©i&Stt ;,.-.y 

( b ) m -.mm 

( C ) &<Z>» : 

( D ) b *' d : ;. : 
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(xi ) ffiJU : Efl|#-f 33 : 
ACTTATCGAT GGTTCTAGAC TCCCTTAGCC ATCCGAGTGG ACGTGCGTCC 50 
TCCTTC ; 56 

( 2 ) Se?IJ#-^34H-Ot>T©1f fg : 
( i ) i2?Ij0#it& : 

( A ) : 52fla©i&g*J 

( B ) S : t*8 
( C ) H©$t : — 

( D ) h # Q : {tfStf: :\ 

(xi) ae^d : BE^#-^34 : ! - * 

TCCACCTCCT CGCGGTCCGA CCTGGGC ATC CGAAGG AGG A CGCACGTCCA 50 

CT ■ ■ '• • ' 52. 

(2) i£?l]##35£ O^T ©fi|$8 : 

( i )§£?!)©#& : • ^ - =• 

(a) 1 5im(oi&mtt ^ 

(b) m -mm ^ 

( c ) a®« : 

( D ) J> ** O : Elltf ! ; - 

(xi) B2?i] : B2?U##35 * ; : - 
TCGG ACCGCG AGGAGGTGGA GATGCCATGC CGACCCATTG ACGGCGTAGT 50 
ACAC ACT • • : " •• '57 

( 2 ) ie^#-^36CO^T ©1S# : ' ■■■ ' 

( i ) IB?!J©#^ : - 

(A) : 36fB©^gft : 

( b ) m -.mm - r 

( c ) mom. 

( D ) h ** d : ' 
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(xi) IB^JJ : E?|[#-936 : 
CTG6ACTAGT TAA TACTGGT GCTCGGA AAA CATTCT 36 
(2) ie?IJ#^37^^^T0lf$g: 

c i ) ie^j©#m : 

( A ) ^ £ ; MM <D femtt : •■■ 
( B ) S : tttt 

( C ).-:«©«;:—.*.«■ . 
( D ) h # o : 
(xi) ge??J : fie^ij#-t37 : , : . > ; v \. ' ; 

GTCAAGCTTG CTAGCT ACAA CACCACCACC ATGAATAGAG 40 
( 2) K?fl * ^38 K o ^ T © 1fr fR : :. . 

( 1 ) m^KDwm. : 

(A) : 47M<Dl*mti i V 

( B ) M : ( ... - 

( C ) tl©£fe : ^ 

(D) h * ; P;^- : jgji^ ; . 

(xi) ge^g : : ? 

TATATGCGGC CGCACCACCA CCATGAATAG AGGATTCTTT :A ACATGC 47 

( 2 ) g£ ?IJ § 39 O ^ T © j» fg : .'••■-Wi^ : 

( i ) mmayftm - ^ u 

(A) : 3iffi<D)&mft 

( B ) M : 

( c ) $© & : -*m 

( D ) h.** a -#.w, . gfl^,: . 
(xi ) gg?IJ : ffi?fl##39 :• 
TATATGCGGC CGCTCATCTT CGTGTGCTAG TCAG ; > 34 

( 2 ) Se?iJ#-SH0Co^T©1f : : . 
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( i ) iB?U©#f& : : : ' 

< A ) : 61ffl©Jggtt 

(B) g : 
( C ) ff <Z>ft : -** 
( D ) h *' a V- : £fg^ - ; 
(xi) g£?»J : ie?0#-t4O : ' > 

TATATGCGGC CGCATCTCTA CGGTGGTCCT' AAATAGTACC ACCACCATGA 50 
ATAGAGGATT C - i! = ' : 1 V: 61 

( 2 ) K?l#-*41CO^T©1*tt : •• y u 

( i ) ^ if ' • — " '•• •'•'»■' 

( A) :40I©SIMc' { -' : *; 

( b ) m : mm v< 

( C ) Ifflft : • - ; ' ; ' : ; > ' 

( D ) h # a •>*- : i£S&ft 3 
(xi) @E?I) : ffi?!l*-*41 : »'> ; ' - f 

CAGTCTCGAG TTACTACCAC TCTTCTGTCC CTTCCGGGGT 40 
( 2 ) i£?l]#-5!-42K:-?^T ©1f#B : ' • " * - 

( i )§£#]©# $t : : • ! ' 
(A) : 43«©*H**^'"- vv 

( b ) m : mm 

( C ) g©ft : -*« • - 

( D ) h ^ a : fitltf F 3 - ' 

(xi ) SE^J : IE^J#-t42 : * • ' 

TATATGCGGC CGCACCACCA TGTCCGCAGC ACCACTGGTC ACG 43 
(2 )@£ ?fl#4|-43K:o^T©1frffi: 

( i ) £$U©&ft : ' v ; ' ' ' " : 

(a) s$ :3m®)&wtt ■ ,:> 
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( b ) m : mm 

( c ) mom : 

( D ) h * n : | f ^ 
(xi ) K^IJ : ie?IJ#-§-43 : 
TATATAGATC TCTTG ATCAG CTTCAGAAGA, TGGC 
( 2 ) Be£!l#-^44C-3<,>T0lf$g : 
( i ) S^llD^i : 

( A ) : 24fl330igSM. 

( B ) m : 

( c ) mom -*«r. i 

( D ) h ** n - : g 
(xi ) ie^tj : E?U *-^44 : 
TCAATGGCGG GAAGAGGCGG TTGG 
( 2 ) ie?!l#-^45C^^T 0ff fg : 
( i ) mm<DWWL : 

( A ) M £ : 3H0©igg*tf r: 
( B ) ^ : 

( c ) m®m : -*« 

( D ) h *' o >>"- : j£fg# 
(xi) ffijlj : iejfl#^45 : 
CCGCCTCTTC CCGCCATTGA CGGCGTAGTA C 
(2 ) l£?!l#-5§-46Co^T ©f#?g : 
( i ) £$|<Z>&& : 

( A ) MtS : 23{S©&g*f 

( b ) m : mm 

( c ) m ®m : —•*•«[ 
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(xi) ISJU : ge?!i#-5H6 : 
CTGGCA ACCG GTA AGTACGA TAC 23 
( 2 ) 12^0*^47 K10^T©» fS : 

( i ) ffi?!<D«fta : 

( a ) 5$ : 3Amommm 

(b) m ■ mm 

( c ) mom. : -*« 

( D ) h * D £?- : E£f*tf 
(xi) mm : IB?3#-^47 : 
TATATAGATC TCTTGATC AG CTTCAGA AGA TGGC 34 
( 2 ) SE^I]#^48^^^T©tffS : 

( i ) mmawm 

( A ) ^ £ : 22M©i&S*} 
( B ) M : 
( C) gtOSfe : -*fl 
( D ) h n •>*- : E&tt 
(xi) @E?U : E53#-^48 : 
GGTAACAAGA TCTCGTGCCG TG 22 
( 2 ) gE?!l#^49fc:o^T<Z>ffif$S : 

( i ) se?o©#^ : 

( A) 5$ : 40fflCD&S*f • 
( B ) m : 
( C ) KOft : -*« 
( D ) |>*Dj;-! Effltt 
(xi) B£?»J : i£?!l#^49 : 
TATATGCGGC CGCACCGCCA AGATGTTCCC GTTCCAGCCA 40 

( 2 ) ffi^!*^-50«J:o^T©flHB : 
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( i ) mmcowm. : 

( A ) : 34flS©J§SM •• 

(B ) M : 

( c ) mom : -#ts 

( D ) h*-Dj7- : it $ ft 

(xi) ae^u : ge^J#-^50 : 

TATATGCGGC CGCTCA ATTA TGTITCTGGT TGGT •.. ... 34 

(2 ) mm&^siiz-o^-z ®mm 
( i ) wm&ft®. : 

( A ) : 35M©i£S# 

( B ) 3S : • • . ; • : ., 

( c) mom : -*ti 

( D ) h * DC/* - : p. ■:. ...... u , 

Cxi) iB^Fj : i£?IJ#-^51 : 
CTCGAGCTCG AGGCACCAGC ACCATGC A AC TTTTT : . . 35 
(2 ) ge^lJ#-f-52^ ot^T ©1f $g : 
( i ) @2?IJ©#tit : 

( A ) S$ : 29^S©m«^ . 

( B ) m • &®. , : 

( C ) «®« : . . 

( D ) h ** a : j£II^ : 

(xi ) ae^ij : ee?o#-t52 : 

CTACTAGATC CCT AGATGCT GGATCTTCC 29 
(2 ) SB?0*#53CO^T ©Ifffg : 
( i ) ge?IJ©#ft : 

( A ) : 29m<Di&mtt ... 
( B ) £ : 
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( c ) mom : -** •'• • 

(xi> : se?ij^-t53 : 

GGAAGATCCA GCATCTAGGG ATCTAGTAG 29 
( 2 ) K?ll#%54C^^T0l»f8 

( i ) ffi?U©#& : "' 
(A) :B£ : 26M<Z)i£SM " ' 

(b ) m : mm 

(C) : -*« ' ;i - • • ' ^ 

( D ) hsHn-;-: j££K# ' s ■ ' 

(xi) %im : @2?IJ#-^54 : 
GGGCG ATATC A AGCTTATCG ATACCG "•' • ^ 26 

(2) SS MM -*§- 55 £ O <^ T CD 1f #v: 

( i ) S2?!l©#& : * ••- 

( A) S$ : 35m<Di&mtt ! : - 
( B ) m : ®M • ' ' 

( c ) m<z>& : 

( D ) h#Oj;-: tiLVLVt ■ • ^ ;i 
(xi) ffl?!) : BB?U#-t55 : ' ' 

CTCGAGCTCG AGGCACCAGC ACCATGCAAC TTTTT • ■ 35 

(2) ^mm^5Qiz^^x comm- 
( i ) mn<D&m 

(A) : 26ffi0i£g*t 

( B ) m : ^ v *•■ ^ - 

( c ) $cd& : -*« > 

( D ) h # a : giltf 

(xi) : se^j*-^56 : 



GGGCGATATC AAGCTTATCG ATACCG » 
( i ) fie^J©#ij : 

(a) ^3 : i9w®mm%i 

c b ) m : ft IK 

(C) «0% : -*«... 
( D ) h # a 5?- : ftfl|.&. 
(xi) 82?!) : EH*'"* 5 7 : 
AATACG ACTC ACTATAGGG 
( 2 ) iH?U#-^58^-^^T©tt$B : 
( I ) E?l®ft& : 

(A) ^$ : 29M©^»M 

( b ) s : mm 

( c ) mom. : 

( D ) h^ny- : mtltfe 
(xi ) : gg#J#-^58 : 

CTACTAGATC CCTAGATGCT GGATCTTCC 
( 2 ) E?!*^59CO^T0flrffi : 
( i ) K?f Oftft : 

( A) : 17M©igS*f 

( B ) S : 

( c ) fi|a>» : -*« 

( D ) h a ; , 
(xi) £$| : @e^!l#-^59 : 
ATTAACCCTC ACTAAAG 
( 2 ) 8£?!l#-5!-60C-?^T ©ffifg : 
( i ) E$I<Z>1$& : 
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( A) g£ : 29mcr>mmtt 

(b) m : mm 

( C ) ft ©ft : -*fi 
( D ) h *' D : 
(xi ) BB^lJ : @e?!l#-t60 : 
GGAAGA TCCA GCATCTAGGG ATCTAGTAG 
( 2 ) B2 ?fl m -t 6 1 K O t > T © it •# : 

( j ) mncomm : 

( A ) ^$ : 17lffl®mS** 
(B) 9 : t*g£ * : 
( C ) «©» : -*« 
( D ) h#nS7-:it||« 
(xi) ge^lj : E58#-^61 : 
ATTA ACCCTC ACTAAAG 
( 2 ) BB?!l#-^62^-P^T ©Iffg : 

( i ) mton®. : 
(A) : ism® mm** 

( c ) ma®. : -*a 

( D ) h # n £/*- : filltf 
(xi ) £70 : ee?!l#-^62 : 
AATACGACTC ACTATAGGG 
( 2 ) E?i#963C-O^T ©1t« : 

( i ) mmvmm : 

( A) : 34<H©JgSM 

( B ) 9 : 
( C ) $1©^ : 
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.-, (d.) h ** a •>*-.: 
(xi> mn : ie?o#^-63 : 

CCTCGAGCTC GAGCTTGGGT GGCXTTGGGG CATG 34 

( 2 ) BE $1 #-5164 k: •? ^ t 0 if ft : ;/ '■ 
( i ) SE^JO#m : • 

( A ) *S : 17ji©i&Sft ;-i ' 

( B ) m : 8ffi£ ' : 

( c ) mom : ., u • ( i 

(D) Kai;-:Htt 
(xi )- IS ?jj : ie?lj # -^-64 ; - : 

ATTACCCCTC ACTAAAG 17 
(2) K?l*"*f65ICOt,*T » 

( i ) mmcDwm. 

(A) : 52ffl<Dig®M: 

( b ) m -mm 

(C) $£D& : -*« $•>•'/: 
( D ) h # O V/'- : V 
(xi) gg?d : @e?!l#-^65 : • Ml 

: TCCACCTCCT CGCGGTGCGA ; CCTGGGCATG CGAAGGAGGA ; CGCACGTCCA ' 50 
CT : • ■ . 52 

( 2 ) @S^*-^66i30^T <Dmn : : - : 
( i ) B2?!]<Z>#iffc : 

( A ) : 56fflCD^SM 

( B ) M : ■ v;i 

( C ) $j§(CD& : 
( D ) h *' P : 
(xi) IB?!| : ETIS^JB :: : 
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ACTTATCGAT GGTTCTAGAC TCCCTTAGCC ATCCGAGTGG ACGTGCGTCC 50 
TCCTTC . ;.: *: . 5 g 

( i ) mnomm . 
(a) : 5im<Dmmti 

(b ) w. : mm ?• ur. • 

( C ) : ; -, H 

( D ) h#P£^-:a«tt < 
(xi) mm : fiS?>J#-^67 : - : 
TCGGACCGCG AGG AGGTGGA GATGCCATGC 'CGACCCATTG ACGGCGTAGT . 50 

ACACACT ••«''. ; >'' f 57 

( 2 ) BE?!j§^68Co<^T©titfB*: -.: i > . T« ; 

( i ) £?tf(Z)&& : : & v- - :•• ■ 

( b ) m : mm t ■ • 

( D ) h ** a .>-- : li^ 
(xi) SB ^IJ : IB?fl#-t68 : • ' ^ > >. -- l Ji- 

CTGGACTAGT; TAATAGTGGT 'GCTCGGA AAA CATTCT 1 1 ' 1 36 

(2) ie?IJ#-t69KO^T0lt^ : 
( i ) @2?!JG>#® : 

( A ) 5$ : 33flS©JgSM 
( B ) M : mm 
( C ) |0g( : -*fl 
( D ) b ** a >>*- : gJjKtf -j. 
(xi ) : ie^!j#-^69 : 

TTTCTGGCTC CAGCCAAAGC CACCCTAGGG GAG . '• 33 
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( 2 ) 1B?!I#^70H-9^T (Dffim : 

( i ) mnawm : 
( A ) ^2 : 33m®i&mn 

( B ) m : ®M 

( C *IJ| 

( D ) h D £7- : it fl U . 

(xi) ee^ij : ge?u#-^7o : 

AATGGAGTAG CCAGGTGAGA TTGTCTCCAG . GAA • . 33 

( 2 ) m&im^iuz'v^'z ©it $g : 

( i ) SB 31 0 ft & : ; ;v 

(a) : 44m®mmtj 

(B) M : 

( c ) mam : 

(D) h # a >*- : ittgtf 

(xi ) ee^ij : @e?ij*-^7i : 

CGCGCGGGCC CTGTGACATT GAATAGAGTG AGGGTCCTGT TGGG 44 
( 2 ) ie?IJ#-^72^Ol,>T0lfffS : 

( i ) willow®. : 

(A) : 45m®i&Wtt 

(b) m : mm 

( C ) ft® ft : — *« ••;:! ■. 
( D ) h # a V- : 
(xi) BE?IJ : 6E?!l#-5f72 : 
AAAGGTTTCA CATTTGTAGC TTGCTGTGTC ;ATTG.GGATGT CTACG 45 
( 2 ) ge^0#^73Kl-O^T (D1»« : ■; 
( i ) 02 mcr>WWL : 

( A) : 45ii©Jgg*f •• 
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(b ) m : mm : r 
( c ) mcom : 
( d ) h *• n , 

(xi ) IBJlJ : §B?!)#-5|73 : 
GTGGTCCTAA ATAGTTCACT CTATTCA ATG TCACACTCG A GCCGG 45 
( 2 ) i2M#-^74HOl.iT©1t$g.i: 
( i ) iE?!l©#f§fc : 

(a) : zsmvmmiti 

( b ) m : mm r - 

(C) tl©& : -*« 

( D ) h*'Di?-: ffiffitfi-- 

(xi) iejij : mnm^u : 

TTTCTGGCTC CAGCCA AAGC CACCCTAGGG GAG « : 33 

( 2 ) K?!l#-^75COV^T©1f$R : k 

( i ) ge?o©#$t : 

(A •: 33«©fc«**- • 

( b ) m -.mm 

( c ) m<D®L : 

( D ) h # a s? - : £11 # ^ 
(xi) ig?IJ#-^75 : 

A A TGG AGTAG CCAGGTGAGA TTGTCTCCAG GAA 33 
( 2 ) E^*976C^^^T01»« i ! ' 
( i ) 0Z£lJ©#m : 
(AO Jt $ : 33ffl© 

( b ) m -mm 

( c ) m®®. -*m 

(D) h*Bjf- : lift 
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(xi ) : SB^ll#^76 : ; 

TATATTCTAG AGCAAGCA AC AGTTACTGCG ACG 33 
( 2 ) S£#I#-ii-77K:-?t,*T0tit$g : 

c i ) um<D^m : 

( A ) £ £ : 33m<Di&mtt 

( b ) m : mm 

( C ) ®<D%t: 

CD.) , h # O : If ft. ,;. 

(xi) mm : ffi#IS-^77 : 
TATATATCGA TCCGAA GCGT AG AGTCACAC TTG 33 
( 2 ) S2JU#-^78^O^T0ltfg : 

( i ) mm&wm : 
( b ) s : mm 

( C ) ®<D®. : -*fg 
( D ) h # a i? - : it II 
(xi ) le^lj : ge?!j#^ : 78.: . ■.•„; 

TTAACTGTCA AAAGCCAC . .. \ ]g 

(2 ) S£ ?!) § ^§-79 ^ O <^ T © If $g : 
( i ) : 

( A ) : 68fB©i£X** 

( b ) m • mm 
(d)f#ds;— jam* 

(xi) se?o : ge?IJ§-^79 : 
CGATGTGGCT TTTAGATGTT AAACCAG.AGA AACACACGG A CTTCGGTCCG 50 
TGGTATATTA GCTGGTAT CQ 
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( 2 ) gfi£iJ#-f80&;:o^T©1f $B : 

( i ) mnomw : 

( A) £3 : 70fla©&SM 
( B ) S! : fe» 

( c ) mom. : -** 
c d ) F#Di?-i asu* 

(xi) E?IJ : E?U#-t80 : 
CTAG ATACCA GCTA ATATAC CACGGACCGA AGTCCGTGTG TTTCTCTGGT 50 
TTAACATCTA AAA GCCACAT 70 
( 2 ) B£?!l#^81K:-P^T©1»fB : •. 

( i ) ffi?!l©1$& : ' 

( a ) : zzmvi&mft 

( B ) M : 

( C ) £g©& : -*« 

( D ) hfu^'-: ESItf 
(xi) 12 JU : g£?!)#-?f 81 : 
TATATTCTAG AGCAAGCAAC AGTTACTGCG ACG 33 
( 2 ) i£?lJS^-82^0^T©1ff^ : 

( i ) : ' •• ••' ' 

( A ) fi£ : Mfflommtf 

( b ) s : mm 

( C ) fg©& : -*« 
( D ) h df D •>*- : itiltf 
(xi) iS^IJ : @e?fl§^82 : 
TATATATCGA TCCGAAGCGT AGAGTCACAC TTG 33 
( 2 ) I2?!l#-£83fc-?I^T ©Iffg : 
( i ) ffi?0<Z>tf » : 
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(A) : 18iffl©SS** 

(b) m : mm. 
( c) mom. : -*« 

( D ) h *' o •>'- : j&ggtf 
(xi) le^lj r l2?U#-^83 : 
TTAACTGTCA AAAGCCAC 18 
( 2 ) K?9#-^84£-?^T<Dli$B : 

( i ) S£ : . v. = 

(a) : ssmommti 

(B) m : ■■■■ 

( C ) ^£D^ : -*fl i f ; 

( D ) h # n i?- : SSttt .V* 

(xi) &m :. •Ba5tt##B4.': r-:,i: = ,••'•/ j • 

CGATGTGGCT TTT AGATGTT AAACCAG AGA AACACACGGA CTTCGGTCCG 50 

TGGTATATTA GCTGGTAT > 2 , . : - f ':-r: '< 68 

( 2 ) ge^#-^85C O ^ T ©It #8 : ::v Vr ; : ; \y 

( i ) RZioWm : *H ;■ 

( A ) S$ : 70ffl<OiMSM grV- •'" ) 

( b ) m ■ mm •:■ > ■ '» & ■ 
( c ) mom. : 

( D ) h # n V - : fifRft , V 

(xi ) ,:ie^U :TKM#-t85 ; : ••■r.i.- 
CTAGATACCA GCTAATATAC CACGG ACCGA AGTCCGTGT.G TTTCTCTGGT 50 

TTAACATCTA A AAGCCACAT '# y ■■■■■ ;f r-* A '.. 70 

(2) g£?l]#-5§-86CO^T <Z>1£#8 : : « 

( i ) mmo'ftm 

(A) S3 :16flSCDigSM 
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( b ) m : mm ••" . :• • 

( C ) mom : 

(D) hsHni7-:jfiS(tt ' 

(xi) te^ij : ffi?a#"^86 : 

TCTCTGTCCT CCATGA ■■ I- ■ •• 16 

( 2 ) fi2 #1 31 tI- 87 k: o T 0 fit #H : • : ■ <■;■ • : \ • ■ 

( i ) i2?l]<D$#fi& : • • ' : s . 

c a ) *s : eemommn 

(b ) a : i£g£ : -' ; ■ : -: - • • 

c c ) -*« - 5 ^ • 

(D) I- *'n : il fg #c * - ?.{ 

(xi) iS^lJ : BB?fl##87 : - V". 
TCGAGTCATG G AG AG AGG AG AACCAGAGAA ACAC ACGGAC TTCGGTCCGT 50 
GGTATATTAC i CTGGAT- .• r r-JP.)-. - V ! ': j' A H u \ \ ■ r.y.tl.ii 66 
( 2 ) IE^J^-f-88^"O^T ©if fg : f:: AVJ AT.'-. . ii 

( i ) : : mM 1 • •>•• ■ ■ M/. 7 ii •:. : ,< 

( A ) « $ : 64M <D ig 1M ? 
( B ) S : #K ; " 'V ^ ■■■-•Vr). : VI \ : : 

( C ) &<Z)& : -*« t\n K o ) 

( D ) h # a «>*- : ftgft y'--- 
(xi) @B^lJ ; Be?3#-t88 : >' : : 

CGATCCAGGT AATATACCAC GGACCGAAGT CCGTGTGTTT CTCT.GGTTCT 50 
CCTCTCTCCA TGAC •;• ' ' ■• : :" ' • > ' ■ 64 

( 2 ) K?9#*M9CO^T ©til m : . . . : 

( i ) BE5U©#® : 

(A)£$: 16656 mcol&mtt : v : 

c b ) m -mm 
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( C ) m<D&L : 

( D ) Kfd^-: it *«.../ 

(xi) mn : : 

ATTGACGGCG TAGTACACAC TATTGAATCA A ACAGCCGAC CAATCGCACT 50 
ACCATCACAA TGG AGAAGCC AGTAGTA AAC GTAGACGTAG ACCCCCAGAG 100 
TCCGTTTGTC GTGCAACTGC AAAAAAGCTT CCCGCA ATTT GAGGTAGTAG 150 
CACAGCAGGT CACTCCAA AT GACCATGCTA ATGCCAGAGC ATTTTCGCAT 200 
CTGGCCAGTA A ACTAATCGA GCTGGAGGTT CCTACCACAG CGACG ATCTT 250 
GGACATAGGC AGCGCACCGG CTCGTAG AAT GTTTTCCGAG CACCAGTATC 300 
ATTGTGTCTG CCCCATGCGT AGTCCAG AAG ACCCGGACCG CATGATGA A A 350 
TATGCCAGTA A ACTGGCGGA AA AAGCGTGC AAG ATTACAA ACAAGAACTT 400 
GCATGAGAAG ATTAAGGATC. TCCGGACCGT ACTTGATACG : CCGGATGCTG 450 
AAACACCArC GCTCTGCTTT CACAACGATG TTACCTGCAA CATGCGTG.CC , 500 
GAATATTCCG TCATGCAGGA CGTGTATATC AACGCTCCCG GAACTATCTA 550 



TCATCAGGCT 



ATG AAAGGCG TGCGGACCCT GTACTGGATT GGC T T 0 G A C A .6 0 0 
C ATGTTCTCG GCTAT GGC. AG GTTCGTA.CCC LtG.C Gf gg A, AC; 65 0 
C CGACG AG A A AGTCCTTGA A GCGCGTAACA TCGGACTTTG' 700 
CTGAGTGAAG GTAGGACAGG AAA ATTGICG ATAATGAGGA: 750 



CCACCCAGTT 



ACCAACTGGG 



CAGCACA AAG 



AG AAGGAGTT 



GAAGCCCGGG TCGCGGGTTT 
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FIGURE 3 A 



ATTGACGGCG TAGTACACAC TATTGAATCA AACAGCCGAC CAATCGCACT ACCATCACAA 60 

TGGAGAAGCC AGTAGTAAAC GTAGACGTAG ACCCCCAGAG TCCGTTTGTC GTGCAACTGC 120 

AAAAAAGCTT CCCGCAATTT GAGGTAGTAG CACAGCAGGT CACTCCAAAT GACCATGCTA 180 

ATGCCAGAGC ATTTTCGCAT CTGGCCAGTA AACTAATCGA GCTGGAGGTT CCTACCACAG 240 

CGACGATCTT GGACATAGGC AGCGCACCGG CTCGTAGAAT GTTTTCCGAG CACCAGTATC 300 

ATTGTGTCTG CCCCATGCGT AGTCCAGAAG ACCCGGACCG CATGATGAAA TATGCCAGTA 360 

AACTGGCGGA AAAAGCGTGC AAGATTACAA ACAAGAACTT GCATGAGAAG ATTAAGGATC 420 

TCCGGACGGT" ACTTGATAGG CCGGATGCTG AAACACCATG TGCTCTGGTTTrCACAACGATG 480 

TTACCTGCAA CATGCGTGCC GAATATTCCG -TCATGCAGGA CGTGTATATC- AACGCTCCCG 540 

GAACTATCTA TCATCAGGCT ATGAAAGGCG TGCGGACCCT GTACTGGATT GGCTTCGACA 600 

CCACCCAGTT JCATGTTCTGG GCTATGGCAG GTTCGTACCC TGCGTACAAC ACCAACTGGG . . .660 

CCGACGAGAA AGTCCTTGAA GCGCGTAACA TCGGACTTTG CAGCACAXAG CTGAGTGAAG 720 

GTAGGACAGG AAAATTGTCG ' ATAATGAGGA ' AGAAGGAGTT GAAGCCCGGG TCGCGGGTTT 780 

ATTTCTCCGT :AGGATCGAGA CTTTATCCAG'AACAGA6AGC CAGCTTGGAG AGCTGGCATC . 840 

TTCCATCGGT GTTCCACTTG AATGGAAAGC AGTCGTACAC TTGCCGCTGT GATACAGTGG 900 

TGAGTTGCGA AGGCTACGTA GTGMGAAAA TCACCATCAG TCCCGGGATC ACGGGAGAAA 960 

CCGTGGGATA CGCGGTTACA CACAATAGCG AGGGCTTCTT GCTATGCAAA GTTACTGACA 1020 

CAGTAAAAGG AGAACGGGTA TCGTTCCCTG TGTGCAGGTA CATCCCGGCC ACCATATGCG 1080 

ATCAGATGAC TGGTCTAATG GCCACGGATA ; TATGACCTGA CGATGCACAA AAACTTCTGG 1140 

TTGGGCTCAA CCAGCGMTT GtCAtfAACG GTAGGACTAA CAGGAACACC AACACCATGC 1200 ' 

AAAATTACCT TGTGCCGATC ATAGCACAAG GGTTCAGCAA ATGGGCTAAG GAGCGCAAGG 1260 

ATGATGTtGA TAACGAGAAA ATGCT6GGTA CTAGAGAACG CAAGCTTACG TATGGCTGCT 1320 

TGTGGGCGTT TCGCACTAAG AAAGTACATT CGTTTTATCG CCCACCTGGA ACGCAGACCT 1380 

GCGTAAAAGT CCCAGCCTCT TTTAGCGCTT TCCCCATGTC GTCCGTATGG ACGACCTCTT 1440 

TGCCCATGTC GCTGAGGCAG AAATTGAAAC TGGCATTGCA ACCAAAGAAG GAGGAAAAAC 1500 

TGCTGCAGGT CTCGGAGGAA TTAGTCATGG AGGCCAAGGC TGCTTTTGAG GATGCTCAGG 1560 

AGGAAGCCAG AGCGGAGAAG CTCCGAGAAG CACTTCCACC ATTAGTGGCA GACAAAGGCA 1620 

TCGAGGCAGC CGCAGAAGTT GTCTGCGAAG TGGAGGGGCT CCAGGCGGAC ATCGGAGCAG 1680 

CATTAGTTGA AACCCCGCGC GGTCACGTAA GGATAATACC TCAAGCAAAT GACCGTATGA 1740 

TCGGACAGTA TATCGTTGTC TCGCCAAACT CTGTGCTGAA GAATGCCAAA CTCGCACCAG 1800 

CGCACCCGCT AGCAGATCAG GTTAAGATCA TAACACACTC CGGAAGATCA GGAAGGTACG 1860 

CGGTCGAACC ATACGACGCT AAAGTACTGA TGCCAGCAGG AGGTGCCGTA CCATGGCCAG 1920 

AATTCCTAGC ACTGAGTGAG AGCGCCACGT TAGTGTACAA CGAAAGAGAG TTTGTGAACC 1980 

GCAAACTATA CCACATTGCC ATGCATGGCC CCGCCAAGAA TACAGAAGAG GGGCAGTACA 2040 

AGGTTACAAA GGCAGAGCTT GCAGAAACAG AGTACGTGTT TGACGTGGAC AAGMGCGTT 2100 

GCGTTAAGAA GGAAGAAGCC TCAGGTCTGG TCCTCTCGGG AGAACTGACC AACCCTCCCT 2160 

ATCATGAGCT AGCTCTGGAG GGACTGAAGA CCCGACCTGC GGTCCCGTAC AAGGTCGAAA 2220 

CAATAGGAGT GATAGGCACA CCGGGGTCGG GCAAGTCCGC TATTATCAAG TCAACTGTCA 2280 
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... CGGCACGAGA TCTTGTTACC AGCGGAAAGA . AAGAAAATTG -TCGCGAAATT. GAG3CCGACG ' 2340 

• TGCTAAGACT GAGGGGTATG CAGATTACGT CGAAGACAGT AGATTCGGTT ATGCTCAACG • " '■• " 2400 
. .GATGCCACAA . AGCCGJAGAA GTGCTGTACG TT6ACGAAGC GTTCGCGTGC GAC3CAGGAG .>. - 2460 
■": CACTACTTGC. CTTGATTGCT ATCGTCAGGC • CCCGCAAGAA' GGTAGTACTA TGC3GAGACC . 2520 

CCATGCAATG CGGATTCTTC AACATGATGC AACTAAAGGT ACATTTCAAT CAOGCTGAAA ' .2580 
AAGACATATG CACCAAGACA TTCTACAAGT ATATCTCCCG. GCGTTGCAGA GAGCCAGTTA'-l • ' 2640 
CAGCTATTGT ATCGACACTG CATTAC6ATG GAAAGATGAA- AACCACGAAG" 0CG~GCMGA C ■>'. 2700 
AGAACATTGA MTCGATATT ACAGGGGCCA' CAAAGCCGAA GCCAGGGGAT ATGATGCTGA 2760 
, CATGTTTCCG CGGGTGGGTT AAGCAATTGC AAATCGACTA TCCCGGACAT. : GAA3TAATGA . 2820 
;CAGCCGCGGG jCTCAGAAGGG CTMCCAGM"MG6AGTGTAjTGCCGTCCGG:GAGAMGTCA ■■ 2880 
ATGAAAACOC: ACTGTACGGG ATCACATCAG AGCATGTG M CGTGTTGCTC: ACGCGCACTG 2940 

• AGGACAGGCT. AGTGTGGAAA ACCTTGCAGG GCGACCGATG BATTAAGCAG CTCACTAACA . 3000 
TACCTAAAGG AAACTTTCAG GCTACTATAG; AGGACTGGGA AGCTGAACAG . AAG3GAATAA . 3060 
: TTGCTGCAAT i AAACAGCCCC .ACTCCCCGTG . GGAATGCGTT CAGCTGCAAG : - ACGAACGTTT ; : '3120 
GCTGGGCGAA f AGGATTGGAA " CC.GATACTAG CCAGGGCCGG .TATCGTACTT . AGC3GTTGCG ; 3180 

V AGTG(^GC6A ACTGTT;CCCA :CAGTTTGCGG ATGACAAACC.i ACATTCGGCG ATTTACGCGT i ■ 3240 
; TAGACGTAAT TTGGAJTAAG TTTTTCGGCA TGGAG.TTGA'C' : AAGCGGACTG TTTTCTAAAC ' - ' ''3300 
. AGAGCATCCC ;ACTAAGGTAC .CAT.CCCGCCG.: ATTCAGGGAG .GCCGGTAGCT : GATTGGGAGA i. - 3360 
; A. CAGCCCAGG : AACCCGCAAG . TATGGGTACG : ATCACGCCAT . TGCGGCGGAA • CTGTCCGGTA .'• -• • •3420. 
•GATTTCCGGT^GTTCCAGCTA GCTGGGAAGG /GCACACAACT iTGATTTGCAG AGGGGGAGAA v '■ 3480 
CCAGAGTTAT ^CTCTGGACAG CATAACCTGG TCCCGGTGAA* CCGCAATCTT CCTGAGGCCT V ? " V<3540 
.JAGCCCCCGA : GTACAAGGAG AAGCAACCCG GCCCGGTCGA AAAATTCTTGvAAGCAGTTCA •- 3600 
: AACACCACTC •AGTACTTGTG GTATCAGAGG AAAAAATTGA AGCTCCOCG^ AAGAG'AATCG £-3660 
.AATGGATCGC C CCGATTGGC ATAGCCGGTG . CAGAiTAAGAA" GTACAACCTG - GGTTTG6GGT ' • '3720 
TTCCGCCGCA GGCACGGTAC GACGTGGTGT TCATGAACAT IGGAACTAAA TACAGAAACC -3780 
ACCACTTTCA GCAGTGCGAA GACCATGCGG CGAC.CTTAAA AGCCCTTTCG ! GGTTCGGCCG ' 3840 

: TGAATTGCCT: CAAGCCAGGA GGCACCCTCG TGGTGAAGTC CTATGGGTAC. GCCGACGGCA :mo 
>ACAGT6AGGA CGTAGTCACC GGTCTTGCCA GAAAGJTTGT CAGGGTGTCI .GGA3CGAGAC ' -3960 
- CAGATTGTGT; CTCAAGCAAT ACAGAAATGT ACCTGATTTT, )CCGACAAGTA GACAAGAGCC -4020 
GTACACGGCA ATTCAGCGCG CACCATCTGA AnGCGIGAT-TTCGTCCGTGOTATGAGGGTA-'C .4080 
: CAAGAGATGG : AGTTGGAG CC GCGC C.GTCAT AGCGCACCAA AAGGGAGAAT, : ATT3C T6ACT ?■ : .-4140 
GtCAAGAGGA AGCAGTTGTC AAGGCAGCCA ATCCGC JGGG iTAGAGCAGGC GAA3GAGTCT ' ■«.: / 4200 
GCCGTGCCAT : GTAJAAACGT TGGGCGACCA GTTTTACCGA ; TTCAGCGACG GAGACAGGCA " 4260 
GGGCAAGAAT; GAGTGTGTGC CTAGGAAAGA AAGTGATGCA CGGGGTCGGC GCT5ATTTCG 4320 
GGAAGCACCC .AGAAGCAGAA GCCJTGAAAT TGGTACAAAAi GGCCTACCAT- GCA3TGGCAG ^ -4380 
ACTTAGTAAA TGAACATAAC ATCAAGTCTG TCGCCATTCC AGTGCTATCT- ACA3GCATTT '4440 
ACGCAGCCGG AAAAGACCGC CTTGAAGTAT CACTTAACTG . CTTGACAACC GCG3TAGACA " 4500 
GAACTGACGC GGACGTAACC ATCTATTGCC TGGATAAGAA GTGGAAGGAA AGAATGGACG 4560 
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CGGCACTCCA ACTTAAGGAG TCTGTAACAG AGCTGAAGGA TGAAGATATG GAGATCGACG 4620 
ATGAGTTAG7 ATGGATCCAT CCAGACAGTT GCTTGAAGGG AAGAAAGGGA TTCAGTACTA '■ 4680 
CAAAAGGAAA: ATJGTATTCG TACTTCGAAG 1 GCACCAAATT CCATCAAGCA- GCAAAAGACA • • • • 4740 
TGGCGGAGAT AAAGGTCCTG TTCCCTAATG. AGGAGGAAAG TAATGAACAA CTGTSTGCCT " r '48O0 
ACATATTGGG T6AGACCATG GAAGCAATCC GGGAAAAGTG GCCGGTCGAC" CATAACCCGT ' 4860 
CGTCTAGCCC GCCCAAAACG TTGCCGTGCC TTTGCATGTA TGCCATGAGG CCAGAAAGGG : 4920 
TCCACAGAGT' TAGAAGCAAT AAC6TGAAAG : AAGTTAGAGT • ATGCTGCTC C j ACGCCGCTTC' • •"• '>4980 
CTAAGCACAA AAITTAAGAAT ;GTTCAGMGG : TTCAGTGCAC' GAAAGTAGTC CTGTTTAATC ^5040 
CGCACACTGC CGCAT7CGTT; GCCGCCCGTA' AGTACATAGA AGTGGGAGAA' CAGCCTACCG T/ 5100 
CTCCTCCTGC ACAGGCCGAG GAGGCCCCCGrM ■-■" l) 516Q 
- CTGATAACAG . GTCGCTTGAT. .GTGACAGACA r.TCTGACTGGAr TATGGATGAC AGTAGCGAAG ' : ; - 5220 
.. GCTCACTTTT TTGGAGC7TT AGCGGATCGG ' ACAACTCTAT ' TACTAGTATG " GACAGTTGGT • J " ' 5280 
: CGTCAGGACC TAGTTCACTA GAGATAGTAG .AGCGAAGGCA GGTGGTGGTG^GCTGACGTTC " 5340 
ATGCCGTCCA TGAGCCTGCC CGTATTCCAC CGGGAAGGCT AAAGAAGATG : GCCCGCCTGG- : 5400 
• CAGCGGCAAG ..AAAAGAGCCC ACTCCACCGG CAAGGAATAG CTCTGAGTCC CTCCACCTCT • : -' -5460 
CTTTTGGTGG GGTATCCATG. TCGCTCGGAT/GAATTTTCGA CGGAGAGACG GCCCGCCAGG - : ; : 5520 
CAGCGGTACA/ACCCCTGGCA ACAGGGGCCAhCGGATGTGCC if AfGf GlTtC^G^tGGiTtf ' : — ; 5580 
C.CGACGGAGA GATTGATGAG CTGAGCCGCA > GAGCAACTGA GTCCGAACCC T GtCCTGtTtG ' ' - - 5640 
GATCATTTGA rACCGGGCGAA GTGAAGTCAA TTATATCGTC CCGATCAGCC GfATCTTTTC - : :c ' 5700 
CACTACGCAA GCAGAGACGT AGACGCAGGA GCAGGAGGAC TGAATACTGA "GTAACCGGGG ' ' " 7 5760 
TAGGTGGGTA CATATTTTCG ACGGACACAG- GCCCTGGGCA 'CTTGCAAAAG' AAGTCCGTTC "' ?r ' : '- 5820 
TGCAGAACCA GCTTAGAGAA'XCGACCTTGG AGCGCAATGT. ; XGTG"G>^GA : -rATTf ATGCC'C' ■ ' - ; - 5880 
•CGGTGCTCGA, CACGICGAAAXGAGGAA'CAAC. TCAAACTCAG .'6TACCAGATG"ATG"GCGACCG - ' • - 5940 
AAGCCMCAAy; AAGTAGGTAC CAGTCTCGTA'- AAGTAGAAAA 7 "TCA1GAAAGCG- ^AtMGC'ACTG : ? ^6000 
AGCGACTACT GTCAGGACTA'v GGACTGTATA ACTGTGCCAC > AGAf C^GCCAvGAATGGtATA ! - - 3 6060 
AGATCACCTA TCCGAAACCA * TTGTACTCCA GTAGGGTACC GGGGAACTAG^TCCGAf GCAC " ' '' % 6120 
AGTTCGCTGT AGGTGTCTGT' AACAAGTATC TGGATGAGAA" CTATGCGACA GTAGCATCTT ■"- : - « V 6180 
ATCAGATTAC JGACGAGTAC GATGCTTACT TGGATATGGT AGACGGGACA' GTCGCCTGCC ' 6240 
TGGATACTGC AACCTTCTGC CCCGGTAAGC TTAGAAGTTA CCCGAAAAAA CATGAGTATA : 6300 
GAGCCCCGAA . TATCCGCAGT • GCGGTTCCAT CAGCGATGCA GAACACGCf A ; CAAAATGTGC '• : -'' 6360 
TCATTGCCGC AACTAAAAGA ' AATTGCAACG TCACGCAGAT GCGTGAACTG CCAACACTGG - ! ; " • ' -6420 
ACTCAGCGAC ATTCAATGTC GAATGGTTTC GAAAATATGG ATGTAATGAC GAGTATTGGG ; 6480 
AGGAGTTCGC TCGGAAGCCA "ATTAGGATTA CCACTGAGTT TGTCACCGCA TATGTAGCTA' - : : --6540 
GACTGAAAGG CCCTAAGGCC GCCACACTAT . TTGGAAAGAG GTATAATTTG- GTCCCATTGC " - 6600 
AAGAAGTGCC. TATGGATAGA TTCGTCATGG ACATGAAAAG ' AGACGTGAAA GTTACACCAG •' '6660 
GCACGAAACA CACAGAAGAA AGACCGAAAG TACAAGTGAT ACAAGCCGCA GAACCCCTGG ' : • 6720 
CGACTGCTTA CTTATGCGGG ATTCACCGGG AATTAGTGCG TAGGCTTACG GCCGTCTTGC 6780 
TTCCAAACAT TCACACGCTT TTTGACATGT CGGCGGAGGA TTTTGATGCA ATCATAGCAG 6840 
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. AACACTTCAA GCAAGGCGAC CCGGTACTGG AGACGGATAT CGCATCATTC- GACAAaAGCC 6900 
AAGACGACGC TATGGCGTTA ACCGGTCTGA TGATCTTGGA GGACCTGGGT GTGGATGAAC ' -6960 
. CACTACTCGA CTTGATCGAG TGGGGGTTTG GAGAAATATC ATCCACCCAT CTACCTACGG ■ 7020 
GTACTCGTTT TAAATTCGGG GCGATGATGA AATCCGGAAT GTTCCTCACA- CTTTTtGTCA ? 7080 
; ACACAGTTTT GAATGTCGTT ATCGCCAGCA GAGTACTAGA AGAGGGGCTT AAAACGTCCA 7140 
,'GATGTGCAGC GTTGATTGGC GACGACAACA TCATACATGG AGTAGTATCT : GACAAAGAAA 7200 
: TGGCTGAGAG GTGCGCCACC TGGGTCAAGA TGGAGGTTAA GATCATCGAC G CAGTCATCG ' ' 7260 
GTGAGAGACC ACCTTACTTC TGCGGCGGAT TTATCTTGCA AGATTCGGTT ACTTCGACAG 7320 
CGTGCCGCGT GGCGGATCCC CTGAAAAGGC TGTTTAAGTT GGGTAAACGG GTCCCAGCCG • 7380 
ACGACGAGCA AGACGAAGAC AGAAGACGCG CTCTGCTAGA TGAMCAAAG GCGTGGTTTA 7440 
GAGTAGGTAT AACAGGCACT : TTAGCAGTGG .CCGTGACGAC CCGGTATGAG GTAGACAATA - ; - 7500 
TTACACCTGT CCTACTGGCA TTGAGAACTT TTGCCCAGAG CAAAAGAGCA -TTCCMGCCA 7560 
TCAGAGGGGA AATAAAGCAT GTCTACGGTG GTCCTAAATA GTGAGCATAG < TACAlTTCAf A " 7620 
CTGACTAATA CTACAACACC ACCACCATGA ATAGAGGATP GTTTAACATG GTGGGCCGCC ; " 7680 
... GCCCCTTCCC GGCCCCGACT.- GCCATGTGGA: GGCCGCGGAG MGGAGGCAG'GGGGCCCCGA v: 7740 
• ;TGGCTGCCCGi CAACGGGCTG GGTTCTCAM- TGCAGGAACT GAGCAGAGCC GTCAGTGCCC > : : ; ■ 7800 
,. TAGTCATTGG. AGAGGCAACI AGAGGTGMC 'CCGGACGTCC ACGCGCGGCA T CGGGGCGAGA- - 7860 
•J AGAAGCAGGC GCCGAAGGAA GCAGCGAAGC^GGAAGAAACC; AAAAAGGCAG r GAGAAGAAGA^ } : AA 7920 
; -jAjaAAGt^CC : -TGGAAM '-''7980 
C CCGACAGATT GTTCGAGGTG.IAAGAACGAGG rACGGAGATGT ■ CATCGGGCAC GCACT GGCCA '■ ! '« 8040 
0 TGGAAGGAAA ..GGTAATGAAA CCTCTGCACG -TGAAAGGAAC CATCGACGAC CGf 6TGCTAT ; ; ' r r 8100 
: GAAAGCTCAA ATUTACGAAG ,TCGTCAGGAT:aCGAGATGGA GTTGGCAGAG TtGCCAGTCA ; - - 8160 
ACATGAGAAG TGAGGCATTC ACCTACACCA GTGAAGACCC ^GGAAGGATTC 'TATAAGtGGC ^ 8220 
. ACCACGGAGC GGTGCAGTAT AGTGGAGGTA /GATTTAGGAT CCCTCGCGGA GTAGGAGGCA - ' ' A 8280 
GAGGAGACAG GGGTCGTCCG ATCATGGATA ACTCCGGTCG GGTTGTCGCG ATAGTCCTCG -'^8340 

. gtggcgctga tgaaggaaca cgaactgccc tttcggtcgt, cagctggaat agtaaaggga : y-'mo 

;.AGACAATTAA GACGACCCCG GMGGGACAG -MGAGTGGTC- CGCAGCACCA CTGGTCACGG >' 8460 

CAATGTGTTT GCTCGGAAAT GTGAGGTTCC CATGCGACCG GCCGGCCACA TGCTATACCC ; ' 8520 

j:GCGAACCTTC CAGAGCCCTC GACATCCTTG AAGAGAACGT GAACCATGAG GCCTACGATA ^8580 

CCCTGCTCAA TGCCATATTG. CGGTGCGGAT GGTCTGGCAG AAGCAAAAGA AGGGTCGTTG - 8640 

AC GACTTTAC GCTGACCAGC CCGTACTTGG GCACATGGTC GTACTGCCAC ' CATACTGAAC : 8700 

GGTGCTTCAG . CCCTGTTAAG : ATCGAGCAGG TGTGG6ACGA AGCGGAGGAT AACACCATAC A 8760 

GCATACAGAC TTCCGCCCAG TTTGGATACG ■ACCAAAGCGG AGCAGCAAGC GGAAACAAGT > 8B20 

ACCGCTACAT, GTGGCTTAAG CAGGATCAGA GCGTTAAAGA ; AGGCACCAtG -'• GATGACATCA ' ' 8880 

AGATTAGCAC CTCAGGACCG TGTAGAAGGC TTAGCTACAA AGGATACTTT CTGCtGGGAA "•' : - 8940 

AATGCCCTCC AGGGGACAGC GTAACGGTTA GCATAGTGAG TAGCAACTCA GCAAGGTCAT 9000 

GTACACTGGC CCGCAAGATA AAACGAAAAT TCGTGGGACG GGAAAAATAT GAtCTACCTC 9060 

CCGTTCACGG TAAAAGAATT CCTTGCACAG TGTACGACCG TCTGAAAACA AGTGCAGGCT 9120 



(258) 



4#«¥ 9-503657 



[El 3] 

FIGURE 3 E 



. ACATCACTAT GCACAGGCCG GGACCGCACG CTTATACATC CTACCTGGAA GAATGATCAG 9180 

GGAAAGTTTA CGCAAAGCCG CCATCTGGGA AGMGATTAC GTATGAGTGC AAGTGCGGCG 9240 

ACTACAAGAC CGGAACCGTT TCGACCGGCA CCGAAATCAC TGGTTGCACC GCCATCAAGC 9300 

AGTGCGTCGC CTATAAGAGC GACCAAACGA 'AGTGGGTCTT CAAGTCACCG GACTTGATCA 9360 

GACATGACGA CCACACGGCC CAAGGGAAAT TGCATTTGCC TTTCAAGTTG ATCCCGGGTG 9420 

. CCTGCATGGT CCCTGTTGCC CAGGCGCCGA ATGTAATACA TGGCTTTAAA. CAGATCAGCC '9480 

TCCAATTAGA TACAGACCAC TTGACATTGC TCACGACCAG GAGAGTAGGG GCAAACCCGG ' ' 9540 

AACCAACCAC TGAATGGATC rGTCGGAAAGA CGGTCAGAAA-CTTCACCGTC GACCGAGATG 9600 

•• GCCTGGAATA CATATGGGGA AATCATGAGC CAGTGAGGGT CTATGCCCAA GAGTCAGCAC -9660 

CAGGAGACCC TCACGGATGG CCACACGAAA TAGTACAGCA JTAGTACCAT CGCCATCCTG 9720 
TGTACACCAJ CTTAGCCGTC GCATCAGCTA CCGTGGCGAL GATGATTGGC 'GTAACTGTTG ' • 9780 

CAGTGTTATG TGCCTGTAAA. GCGCGCCGTG AGTGCCTGAC GCCATACGCC CTGGGCCCAA • 9840 

ACGCCGTAAT CCCAACTTCG .CTGGCACTCT .TGTGCTGCGT TAGGTCGGCC AATGCTGAAA 9900 

CGTTCACCGA GACCATGAGT TACTTGTGGT: CGAACAGTCA GCCGTTCTTC TGGGTCCAGT 9960 

TGTGCATACC TTTGGCCGCG TT.CATCGTTC TAATGCGCTA CTGCTCCTGC TGCCTGCCTT' •• 10020 

TTTTAGTGGT TG CCGGCGCG , TACCTGGCGA AGGTAGACGC CTACGAACAT GGGACCACTG- 10080 

". TTCCAAATGJ GCCAGAGATA CCGTATAAGG CACTTGTTGA;AAGGGC AGGG TATGCGCGGC 10140 

, TGAATTTGGA .GAJGACTGTC ATGTCCTCGG . AGGTTTTGCC TTCCAGCAAC • CAAGAGTACA 10200 

TTACCTGCAA ATTCACCACT GTGGTCCCCT. CCCCAAAAAT CAAATGGTGC . GGCTGCTTGG 1 10260 
AATGTCAGCC GGCCGCTCAT > GCAGACTATA CCTGCAAGGT CTTCGGAGGG GTGTACCCCT ' 10320 

TTATGTGGGG AGGAGCGCM TGTTTTTGCG ACAGTGAGAA CAGCCAGATG - AGTGAGGCGT 10380 
ACGTCGAATT GTGAGCAGAT TGCGCGTCTG . ACCACGCGCA -GGCGATTAAG 'GTGGAGACTG ' ""■ 10440 

CCGCGATGAA AGTAGGACTG CGJATAGTGT ACGGGAAGAC TACCAGTTTC CTAWGTGt 10500 

ACGTGAACGG AGTCACACCA , GGAACGTCTA AAGACTTGAA AGTGATAGCT GGACCaATTT - * 10560 

CAGCATCGTT TACGCCATTC GATCATAAGG TCGTTATCCA TCGCGGCCTG GTGTACAACT 10620 

ATGACTTCCC GGAATATGGA GCGATGAAAC CAGGAGCGTT CGGAGAGATT CAAGCTACCT 10680 
CCTTGACTAG CAAGGATCTC ATCGCCAGCA CAGACATTAG GCTACTCAAG, CCTTCCGCCA ' 10740 

AGAACGTGCA TGTCCCGTAC ACGCAGGCCG CATCAGGATT TGAGATGTGG AAAAACAACT 10800 
CAGGCCGCCC ACTGCAGGAA ACCGCACCTT TCGGGTGTAA GATTGCAGTA AATGCGCTCC '"' 10860 
GAGCGGTGGA. CTGTTCATAC GGGAACATTC CCATTTCTAT TGACATCCCG AACGCTGCCT / ■-. ■ 10920 

TTATCAGGAC ATCAGATGCA CCACTGGTCT;. CAACAGTGAA ATGTGAAGTC AGTGAGTGCA 10980 

CTTATTCAGC AGACTTCGGC GGGATGGCCA CCCTGCAGTA TGTATCCGAC CGCGAAGGTC 11040 

AATGCCCCGT ACATTCGCAT TCGAGCACAG CAACTCTCCA. AGAGTCGACA . GTACATGTCC 11100 

TGGAGAAAGG . AGCGGTGACA GTACACTTTA GCACCGCGAG TCCACAGGCG AACTTTATCG 11160 
TAtCGCTGTG TGGGAAGAAG ACAACATGCA ATGCAGAATG TAAACGACCA GCTGACCATA ■" • 11220 

TCGTGAGCAC CCCGCACAAA AATGACCAAG AATTTCAAGC CGCCATCTCA AAAACATCAT 11280 

G6AGT TGGCT GTTTGCCCTT TTCGGCGGCG CCTCGTCGCT ATTAATTATA GGACTTATGA 11340 

TTTTTGCTTG CAGCATGATG CTGACTAGCA CACGAAGATG ACCGCTACGC CCCAATGATC 11400 
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.• CGACCAGCAA AACTCGATGT ACTTCCGAGG AACTGATGTG CATAATGCAT CAGGCTGGTA ' 1 1460 
CATTAGAJCC CCGCTTACGG-; CGGGCAATAT AGCAACACTA AAAACTCGAT GTACTTCCGA : • 11520 

, ;. ; GGAAGCGCAG TGCATAATGC TGCGCAGTGT. TGCCACATAA • CCACTATATT AACCAttTAT - 11580 

: CTAGCGGACG CCAAAAACTC AATGTATTTC TGAGGAAGCG TGGTGCATAA' TGCCACGCAG " 11640 

■ CGTCTGCATA ACTTTTATTA TTTCTTTTAT TAATCAACAA AA7TTTGTTT TTAACATTTC 11700 

:. AAAAAAAAAA AAAAAAAAAA AAAAATCTAG AGGGCCCTAT TC.TATAGTGT CACCTAAATG 11760 

. ; CTAGAGCTGG ; CTGATGAGCC TCGAGTGTGC CTTCTAGTTG CCAGCCATCT-'GTTGTtTGCC 11820 

. .CCTCCCCCGT GCCTTCCTTG ACCCTGGAAG GTGCCACTCC CACTGTCCTT ' TCCTAATAAA 11880 

ATGAGGAAAT JGCATCGCAT ; TGTCTGAGTA GGTGTCATTC TATTGTGGGG ■ GGTGGGGTGG 11940 

GGCAGGACAG GAAGGGGGAG GATTGGGAAG. ACAATAGCAG GCATGCTGGG ' GATGGGGTGG ' : 12000 

...GCTCTATGGO JTGTGAGGCG GAAAGAACGA GCTGGGGCTC TAGGGGGTAT CCCCACGCGC " ' 42060 

CCTGTAGCGG CGGATTAAGC; GCGGGGGGTG TGGTGGTTAC. GCGCAGCGTG ACCGCTACAC 12120 

; . . .TTGCCAGCGG G CTAG CGCCC , GCTCCPTCG CTTTCTTCCC TTGCTTTCTC GCCACGTTCG - - 12180 

. CCGGCTTTCC 12240 

, TACGGCACGT .GGACCCCAAA, AAACTTGATT ; AGGGTGATGG XTCACGTAGT v'GGGCCATCGC ■ •" --'12300 

. CCTGATAGAG GGTTTTTCGC. : GCTTTGACGT jTGGAGTCCAC GTTCTTTAAT .AGtGGACTGT - • 12360 

•; : TCTTGCAAAC TGG^GAAG^ GJCAACCCTA jTCTCGGTCTA TTCTITTGAT fTTATAAGGGA ' ' -12420 

, TTTTGGGGAt , /TTGGGCCTAT) TGG^AAAAA; ;ATGAGCTGAT TTMCAAAM • TTTAACGCGA : ■■■ ' 12480 

, :; AJTAATTCTG TGGAAJGTGT v GTCAGTrrAGG. GTGTG.GAAAG TCCCCAGGCT CCCCAGGCAG -^^12540 

,,GCAGMGTAt ..GCAAAGGATG CATCTCAATT- AGTCAGCAAG CAGGTGTGGA AAGTCGGGAG •' V"i 2 600 

. GCTCCCCAGC AGGCAGAAGJ ATGGAAAGCA JGCATCTCAA -TTAGTGAGCA 1 ACCATAGTCC 12660 

, CGCCCCTAAC TCC6CCCATC , CC6CCCCTAA, CTCCGCCCAG TTCCGGCCAT. TCTCCGCCCC 12720 

ATGGCTGACT AAl i ; i I I I I T; ATTTAT GCA6 ' AGGCCGAG6G, CGCGTGTGCC TCTGAGCTAT : ;; 12780 

, TCCAGAAGTA GTGAGGAGGG ,TTTTTTGGAG..GGCTAGGGn^ TTGCAAAAAG CTGCCGGGAG 12840 

CTTGTATATG, CATTTTGGGArJGTGATGAAG AGACAGGATG AGGATCGTTT GGCATGATTG • 12900 

AACAAGATGG ATTGCAGGC A- GGTTCTCCGG CGGCTTGGGT GGAGAGGCTA TTCGGCTATG 12960 

ACTGGGCACA , AGAGACAATC GGCTGCTCTG ATGCCGCCGT. GTTCCGGCTG TCAGGGGAGG ; " 13020 

GGCGCCCGGT TCTTTTTGJG ; AAGACCGACC TGTCCGGTGC CCTGAATGAA CTGCAGGACG 13080 

AGGCAGCGCG iGGTATGG TGG - GTGGCGAGGA ; GGGGCGTTCC sTTGCGCAGCT GTGCTCGACG 13140 

TTGTCACTGA AGGGGGAAGG fGACTGGCTGC , TATTGGGCGA AGTGCCGGGG CAGGATCTCC 13200 

TGTCATCTCA CCTTGGTGCT GCCGAGAAAG TATGCATGAT GGGTGATGCA ATGCGGGGGC 13260 

TGCATACGCT TGATGCGGCT ACOTGCCCAT . TCGACCACCA: AGCGAAACAT. CGCATCGAGC 13320 

GAGCACGTAC .TCGGATGGAA GCCGGTCTTG TCGATCAGGA TGATCTGGAC GAAGAGCA'TC 13380 

- AGGGGCTCGC GCCAGCCGAA. CTGTTCGCCA GGCTCAAGGC GCGGATGCCC GACGGGGAGG : : 13440 

ATCTCGTCGT GACCCAtGGC t GATGCCTGCT. TGCCGMTAT CATGGTGGAA AATGGCCGCT ■ 13500 

TTTPTGGATT CATCGACTGT GGG.CGGCTGG GTGTGGCGGA GCGCTATCAG GACATAGGGT ■ 13560 

TGGCTACCCG TGATATTGCT GAAGAGCTTG GCGGCGAATG GGCTGACCGC TTCCTGGTGC 13620 

TTTACGGTAT CGCCGCTCCC GATTCGGAGC GCATCGCCTT CTATGGCCTT CTTGAGGaGT 13680 
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TCTTCTGAGC GGGACTCTGG . 6STTCGAAAT GACCGACCAA GCGACGCCCA ACCTGCCATC 13740 

ACGAGATTTC GATTCCACCG CCGCCTTCTA . TGAAAGGTTG GGCTTCGGAA TCGTTTTCCG 13800 

GGACGCCGGC TGGATGATCG TCCAGCGCGG GGATCTCATG CTGGAGTTCT TCGCCCACCC 13860 

CAACTTGTTT: ATTGCAGCTT •ATAATGGTTA' 5 •GAAATAAAGC AATAGCATCA CAAATTTCAC r 13920 

. AAATAAAGCA 11.11 II ICAC TGCATTCTAG TTGTGGTTtG TCCAAACTCA TCAATGTATC ' 13980 

TTATCATGTC X JGTATACCGT GGACCTCTAG CTAGAGCTTG GCGTAATOAT GGTCATAGCT "■ v 14040 

: ..GTTTCCTGTG TGAAATTGTT ATCCGCTCAC AATTCCACAD AAGAtACGAG CCGGAAGCAT 14100 

... AAAGTGTAAA , GCCTGGGGTG • CC.TAATGAGT GAGCTAACTC ACATTMTTG' GGJTGCGCTC ' 14160 

. ACTGCCCGCT TTGCAGJCGG ;GAAACGTGTC r GTGGCAGCTG CATTAATGAA TCGGCCAACG 14220 
f.,CGCGGGGAGW GGCGGTTTGC .GTATTGGGGG CTCTTCGGCT TCCTCGGTCA CTGaCTCGGT 14280 

.GCGCTCGGTC GTTCGGCTGC GGGGAGCGGT ATCAGCTCAC TCMAGGCGG' TMTACGGTT 14340 

: ATCCACAGAA TCAGGGGATA ACGCAGGAM GMCATGTGA 'GCAAAAGGGG AGCAAAAGGC 14400 

CAGGAACCGT AAAAAGGCCG CGTTGCTGGC GTTTTTCCAT AGGGTGGGCC CGCCT GACGA : 14460 

GCATCACAAA AATCGACGCT CAAGTGAGAG GTGGCGAAAC • CCGACAGGAG ' TATAAAGATA " 14520 

CCAGGCGTTT CCCCCTGGAA GCTCCCTCGT GCGGTCTCCT 'GTTGCGACCC-TGCCGCTTAC :j 14580 
. CGGATACCTG TCCGCCTTTC . TCCCTTGGGG AAGCGTGGCG "CTTfCTGAAT GCTCACGCTG ' '"• 14640 

TAGGTATCTC AGTTCGGTGT AGGTCGTTGG CTCCAAGCTG GGCTGTGTGC AGGAACCCCC ' ; 14700 

CGTTCAGCCC 6ACCGCTGCG . CCTTATCCGG TAACTATCGT CTTGAGTCCA* ACCCGGTAAG 14760 

ACACGACTTA TCGCCACTGG ■ CAGCAGCCAC TGGTAACAGG ATT AGCAGAG ' GGAGGTATGT ' ' ' 1 14820 

AGGCGGTGCT ACAGAGTTCT JGAAGTGGTG GCCTAACTAC GGCTACACTA GAAGGACAGT 14880 

ATTTGGTATC TGCGCTCTGC, tTGAAGCCAGT TACGTTCGGA AAAAGAGTTG GTAGCTCTTG 14940 

ATCCGGCAAA GAAAGCACCG GTGGTAGCGG TGGTTTTTTT'- 6TTTGGAAG'C ! 'AGCAGATTAC' 1 15000 

GCGCAGAAAA AAAGGATCTC ■ AAGAAGATCC : TTTGATCTfF- TCT ACGGGGT • CTGACGCTCA : 15060 
GTGGAACGAA AACTCACGTT AAGGGATTTT GGTCATGAGA' TTATCAAAAA 'GGATCTTCAC : ' " '15120 

. CTAGATCCTT TTAAATTAAA AATGAAGTTT TAAATGAATC -TAMGTAT AT ATGAGTAAAC : 15180 

TTGGTCTGAC AGTTACCAAT GCTTAATCAG TGAGGCACCT ATCTGAGCGA TCTGTCTATT 15240 

, TCGTTCATCC ATAGTTGCCT GACTCCCGGT. CGTGTAGATA ACTACGATAC 'GGGAGGGCTT 15300 

ACCATCTGGC CCCAGTGCTG CAATGATACC GCGAGACCCA CGCTCACCGG ^TCCAGATTT 15360 

ATCAGCAATA AACCAGCCAG CGGGAAGGGC CGAGCGCAGA AGTGGTCCTG 'CAACTTTATC ' 15420 

CGCCTCCATC CAGTCTATTA ATTGTTGCCG • GGAAGCTAGA '<■ GTAAGTAGTT' CGCCAGTTAA 15480 

TAGTTTGCGC AACGTTGTTG CCATTGGTAC AGGCATCGTG GTGTCACGCT CGTCGTTTGG 15540 

TATGGCTTCA TTCAGCTCCG GTTCCCAACG ATCAAGGCGA GTTACATGAT CCCCCATGTT 15600 

GTGCAAAAAA GCGGTTAGCT CCTTCGGTCC TCCGATCGTT GTCAGAAGTA^AGTTGGCCGC 15660 

AGTGTTATCA CTCATGGTTA TGGCAGCACT GCATAATTCT CTTACTGTCA 'TGCCATCCGT ' 15720 

AAGATGCTTT TCTGTGACTG GTGAGTACTC AACCAAGTCA TTCTGAGAAT AGTGTATGCG ' 15780 

GCGACCGAGT TGCTCTTGCC CGGCGTCAAT ACGGGATAAT ACCGCGCCAC ATAGCAGAAC .15840 

TTTAAAAGTG CTCATCATTG GAAAACGTTC TTCGGGGCGA AAACTCTCAA GGATCTTACC : 15900 

GCTGTTGAGA TCCAGTTCGA TGTAACCCAC TCGTGCACCC AACTGATCTT CAGCATCTTT 15960 



(261) 4$S¥9 - 5 0 3 6 5 7 

[0 3] 

FIGURE 3 H 



TACTTTCACC A6CGTTTCTG GGTGAGCAAA AACAGGAAGG CAAAATGCCG CAAAAAAGGG 16020 

AATAAGGGCG ACACGGAAAT GTTGAAJACI GATACTCTTC ' CITTTTCAAT ATTATTGAAG 16080 

CATTTATCAG GGTTATTGTC TCATGAGCGG ATACATATTT GAATGTATTT AGAAAAATAA 16140 

ACAAATAGGG GTTCCGCGCA CATTTCCCCG AAAAGTGCCA CCTGAGGTCG ACGGATCGGG 16200 

AGATCTAATG AAAGACCCCA CCTGTAGGTT TGGCAAGCTA GCTTMGTAA CGCCATTTTG 16260 

CAAGGCATGG AAAAATACAT AACTGAGAA7 AGAGAAGTTC AGATCAAGGT CAGGAACAGA 16320 

TGGAACAGCT GAATATGGGC CAAACAGGAT ATCTGTGGTA AGCAGTTCCT GCCCCGGCTC 16380 

AGGGCCAAGA ACAGATGGAA CAGCTGAATA TGGGCCAAAC AGGATATCTG TGGTAAGCAG 16440 

TTCCTGCCGG GGCTCAGGGC CAAGAACAGA TGGTCGCCAG ATGCGGTCCA GCCCTCAG'CA 16500 

GTirCTAGAG : AACCATCAGA TGTTTCCAGG GTGCCCCAAG GACGTGAAAT GACCCTGTGC 16560 

ctrATTTGAA ■ CTAACCAATC AGTTCGCTTC TCGCTTCTGT TCGCGCGCTT CTGCTCCCCG 16620 

AGCTCAATAA AAGAGCCCAC AACCCCTCAC TCGGGG / 16656 
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4. | X | No required additional search fees were timely paid by the applicant Coasicuendy, this international search report is 
rcsuictrd to the invention first mentioned in the claims; it is covered by daims No*- 

1-6,29,30 and dependent claims (1.e/l-30) 
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1ACK CF- CJNITY CF INVENTIGN 

!• Claims: i-6',29;30 and claims dependent Ci.e."* 1-30) 
2 , Claims : 31, 5 4 and claims' dependent 

3 . . Claims : .3.7^38 ,40., 4 4 ,5.6 , 57 ,,6 3 ,72 , 75-75 , 3 4 and 
claims depenaent 

4. Claims: 85., 36 and claims, dependent: 



The prgsent application comprises .23^ ^independent: claims 
which idencify four independent inventions. 

Tiie sue jecr : nieLCZsr of "he first invention, is represented 
by the aipha-yirus vector .of claims.. L to 6 , 29 „. 30 , and 
claims dependent thereon. The vector is characterized bv 
the feature of comprising a modified or inactivated vi- 
ral junction region f which implies the prevention of the 
transcription of the suhgenomic fragment and therefore 
the defective or blocked expression of the alpha virus 
s tructux ai proteins - 

The sucject aati-sr of the second, invention is the ex- 
pression C3L3sexrt:e of claims 31 and 34 and claizas depend- 
ent thereon. TJae cassette comprises a. promoter which di- 
rects the expression of alpha virus stxucrirural proteins. 
This second invention is not directed to an alpha, virus 
vector and does not comprise- the characterizing" feature 
of the previous invention, namely a modified junction 
region- Should in any case this region be- present in the 
cassette, it would be fully functional (contrary to the 
first invention) to allow the expression of the viral 
structtiral ore tain _ 
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FURTHER INFORMATION CONTINUED FROM PCTASAJZIO 



The subject matter of the third invention is represented ' 
by the alpha virus par-ticies and cells infected bv said 
particles of claiios 37, 38, 40, 44, 5c, 57, 63, .7 2, 
75-79, 84 and claims dependent thereon. 
The lack of unity" of this invention versus the alpha 
vector of the first: invention derives from -the fact the 
• alpha vec*or. is not: necessarily packaged izrco a viral 
oarcicle of the third invention. ' 

Moreover the viral particles dc not comprise an inacti- 
vated or modified junction region, which If. -he charac- 
terizing "feature of the *' "firs t invenTipn. 

The: fourth invention is the layered vector initiation 
system of claims 85; 36' and. claims impendent, thereon, 
which is in no vay limited to alpha virus - 
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tmZCVtt WXCICIK tCAAQQCAST UCTTCU* MWOwni HM CUIU 

ot ok cm a c^gCAgt cangg | w ti :h pnecwet jcautvc 

CTtUAOM MCKXSn MStttTTTT CKUUCI m^MAM ^CTXAC 
CWOOT TWMTVM ACTWCm TAMICAATC tAAACUU OSXUMC 

rrmc w j ctwcwt cnxjcu TPGgacn incA3».xxyiAn 

COTKaOC ATAuTTSXT CACKCSCXT CCTCMAtA tCIAOAIX I 'i"iTf 

Atcnosa ctCAcren; caawus bmaou arewxtc cksauth 

ATpgAA lA AOJUt C ntMCSt CCASCglC* AClttTwt CAACfTIATC ' 
OBTOCArt fcOCUTV MKIIkA CCMSCUCA OA0IX7T CKtCTOA 
tATTttGC **3tIXTB CHHBCDC JCBCAltC* CTKAGO tULU.UU 

w«rra toscics marsws avaashbi cocaxat ccxaxn 

STSCAAAAAA CCbCTUGTT CXTKBTCC XChATCSTT VICAGMuU crcctsc 

>7Wtzaka aanrru tbcacimi kataatth cramiu cx«cn 
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tactttcaoc 



CATTTAfCAfi 

AGMTTMT5 
UACCCATCS 
TSAACAOEJ 

nccrsccoc 

ffTTTCTAGU 
tTTATTHA* 



Mttmnt 

StTTA TTtTt 

mtcccGCA 
aaamtacat 

UtTATOZZ 
ACASATWAA 



cttswact 

OTTTECC06 
tXTCTAtGTT 



JUOiTtACA 
CMMXWJC 
A«&«0CCAC 



Armomt 



AACACMflt CMM1QXE CUMUWS 
caiactctk crrnxMT atuttvuc 

ATAOUnt 6UrfWTT AjAAAMTM 
AAiAHSOCi CPSMXTCK AtGMTOQB 
TSZMfiCU CTTlASru C8XAT7TTS 
*C*C*ACTTC AWTtAAIGr CAGCM£aCA 

ATcnww AaAcmrr accent . 

TOSCDMUV AflWTATm ttGTMXAS 
TOTtttm Ancssna kcctwcca 
ere acoj c txavm u azmc 
Wufl U H»l TaCCGETT excreta 
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•/JV7 » >M^gg>aH^i?tf.f s<gn/i>-hv l»y^M=» 

»9. wfy^gMK«flir,«g^7»-y^yqMffr?^?T:. r.sTr^ 



ffife±fi!3fc£ bcl- g^>r>ffiSH^, JO— kB^>/^gg J- l-'t-!i7T 

7^ 77-7^ 9- friz.* c ^TKdi^giat aftiK^. 

7 A7T^>-^^4g ^iaf aft«. 
» - s» yee w feta 7 fry 7 a f n-x 3 * y -tf rt»e g*i . 
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>?;vx>'jr>w**. hpv. ;-ky, n|v. iut, Far, -:r, hti 

tt«tBc^ff^g«<aa«AiwTJWy y^<.ii : .xtt^T. agftaa&attft . 
fttaBS triagj g-tt* ^ £ z g 7»«'a3tt iaaffigafta m3&t» 
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RKA^^gfeHtet&fg?:. 7^7 y O-Y >W X Jt«>5^ w^flt n-Kt 

**fciana*k t;w>> r»-f jwxk a<i o 3i !>-t?isa«w. ag»' *-jt 
fiL rG£2A£kaaiiJ^. as^-f^^, Brv. F.pv. air, fplv. fiv. a 



-«8- 



4#S¥9 - 5 0 3 6 5 7 



t ttaft obw>. i 2 : 'gag aag) gftw mflrf^ » * - ^ -^x—> a > 

A KfBBlSB *<■> ^- -Y->x -->n 
> » . 18 .* W« l 2 l air FlKQ) Rgjfia&afejg 2 — f - >3l- - ^ > 

14 ****** >A9a*z-r+*MkKSH; y*?T 



125, »1tOKWfi I 2 J Mfcg<ftO<|«iaffifl^j?» - < f £^ x -^g > 

o£}jiftt*& a4*»±-W-n,x. six, jg^ fe xsv. 

ib_ ■ 
129, E&ialeis^i^^ 
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